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Section  I 
PURPOSE  AND  SCOPE 

Paragraph 

Purpose     1 

Scope   -  2 

1.  Purpose. — This  manual  is  provided  as  a  text  for  students  learn- 
ing and  acquiring  skill  in  the  use  of  International  Morse  characters. 
It  may  be  used  by  students  being  taught  the  characters  by  either  of 
two  approved  teaching  methods.  The  tape  method  makes  use  of  a 
recorded  tape  with  associated  equipment  as  a  source  of  character 
sounds.  The  record  method  employs  phonograph  records  and  repro- 
ducing equipment  as  a  source  of  character  sounds. 

2.  Scope. — a.  This  manual  contains  instructional  material  for 
student  use  during  his  learning  of  the  International  Morse  characters 

•This  manual  supersedes  TM  11-454  dated  April  21.  1942.  so  far  as  that  manual  deals  with  the  teaching 
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and  for  his  practice  in  qualifying  for  higher  sending  and  receiving 
speeds  after  he  has  learned  the  characters.  The  instructions  apply 
primarily  to  recognition  of  the  character  sounds  as  heard  by  the 
student;  brief  instructions  are  included  for  sight  recognition  as  used 
with  blinker  signals. 

6.  The  appendixes  contain  a  list  of  prosigns,  the  International 
Morse  characters,  touch  typing  instructions,  instructions  for  transcrip- 
tion from  tape,  suggestions  for  instructors,  army  lettering  instruc- 
tions, and  Morse  characters  of  some  other  languages. 

Section  II 
BASIC  INSTRUCTIONS  TO  STUDENTS 

Paragraph 

International  Morse  characters.   3 

Suggestions  for  students  

Concentration       5 

Practice   <S 

Confidence  -  -     -  .  7 

Patience  -  —  —  —  —  —  —  —  ———  —  —  —  —  —  —  —  —  -  —  ————— 8 

Importance  of  phonic  method  of  instruction   9 

Copying  behind   10 

3.  International  Morse  characters. — a.  International  Morse 
letters,  numerals,  and  punctuation  marks  are  represented  by  long  and 
short  sounds  or  combinations  thereof.  The  sound  (s)  representing  a 
character  are  known  as  a  character  sound  and  the  individual  parts  of 
a  character  sound  are  known  as  elements.  The  long  sound  is  dak. 
The  short  sound  is  dit.  These  characters  may  also  be  transmitted 
visually  by  flashing  a  lamp  for  long  and  short  periods  respectively,  or, 
as  in  wig-wag,  by  positions  of  a  flag  to  the  left  and  right  of  the  flagman 
as  described  in  FM  24-5.  The  process  of  receiving  consists  of  recog- 
nizing these  combinations  of  dits  and  dahs  and  recording  the  characters 
they  represent. 

b.  At  operating  speeds  of  20  words  per  minute  or  higher,  the  dits, 
dahs,  and  spaces  of  International  Morse  characters  have  the  following 
relative  lengths: 

(1)  A  dit  is  used  as  the  unit  of  duration. 
(2.)  A  dah  is  equal  to  three  units. 

(3)  The  space  between  elements  of  any  character  is  one  unit. 

(4)  The  space  between  any  two  characters  is  three  units. 

(5)  The  space  between  words  or  code  groups  is  seven  units. 
Figure  1  graphically  illustrates  the  element  and  spacing  lengths  for 

speeds  of  20  words  per  minute  or  higher. 

c.  At  operating  speeds  below  20  words  per  minute  the  time  lengths 
of  the  elements  and  spaces  within  characters  are  not  increased.  The 
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Kioose  1.— Tape-recorded  characters  (correct  spacing  for  speeds  of  20  words  per  minute  or  higher). 

"20- word  character"  is  used  with  increased  spaces  between  characters 
and  words  or  groups.  Failure  to  maintain  the  "20-word  character" 
at  these  lower  operating  speeds  will  increase  the  student's  difficulty 
in  raising  his  operating  speed. 

4.  Suggestions  for  students.— The  basic  requirements  in  learn- 
ing to  receive  are  concentration,  practice,  confidence,  and  patience. 
For  emphasis,  these  points  will  be  covered  in  detail  in  paragraphs 
5,  6,  7,  and  8. 

6.  Concentration. — Concentration  is  of  the  utmost  importance. 
When  practicing,  clear  your  mind  of  all  outside  thoughts  and  close 
your  ears  to  all  outside  sounds.  Acquisition  of  speed  and  proficiency 
will  depend  on  your  ability  to  do  this.  Practice  constantly  on  con- 
centration in  this  manner. 

6.  Practice. — Progress  in  reception  will  be  directly  proportional  to 
the  amount  of  practice  you  apply.  You  can  help  to  develop  your 
speed,  spacings,  and  rhythm  by  whistling  or  sounding  the  characters 
by  voice,  or  tapping  them  out.  Listen  to  any  available  International 
Morse  character  transmissions  and  try  to  recognize  and  copy  char- 
acters or  words. 

7.  Confidence. — Resolve  from  the  start  that  you  are  going  to  be 
a  good  operator.  Do  not  allow  slow  progress  to  discourage  you,  for 
many  good  operators  have  had  difficulties  in  learning  the  characters, 
and  in  increasing  their  speed. 

8.  Patience. — Don't  become  impatient  regarding  the  time  it  may 
take  you  to  learn.  You  may  reach  certain  speed  limits  above  which 
you  may  find  it  difficult  to  progress.  If  this  occurs  don't  feel  that 
you  are  lost.  Keep  plugging  steadily  and  you  will  succeed.  For 
many  students  there  are  certain  speed  levels  where  temporary  "stag- 
nation" occurs.    You  may  find  yourself  at  a  standstill  for  as  long  as 
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1,  2,  or  3  weeks  on  the  higher  speeds.  Just  be  patient,  apply  yourself 
conscientiously,  and  you  will  later  make  up  for  the  lost  time. 

9.  Importance  of  phonic  method  of  instruction.— a.  This 
manual  is  based  on  the  phonic  method  of  instruction.  This  speeds  up 
the  mental  process  of  learning  and  recognizing  characters.  You  will 
recognize  each  signal  as  the  character  it  represents.  This  is  essentially 
a  new  language  which  you  are  learning  to  recognize  and  use.  Soon 
you  will  be  able  to  read  it,  write  it,  and  by  means  of  it,  communicate 
with  others. 

b.  At  first,  strive  to  get  each  letter  on  paper  just  as  soon  as  possible 
after  hearing  it.  Immediately  upon  recognizing  the  character,  stop 
thinking  of  it  as  a  sound;  think  of  it  then  only  as  a  letter  or  numeral 
to  print  or  type.  This  leaves  your  mind  free  to 'grasp  the  next  sound 
while  you  are  printing  or  typing  the  previous  character. 

c.  At  all  times  think  of  each  character  as  a  sound.  For  example, 
didah — A;  dahdididit — B,  etc.  Do  not  count  the  number  of  dits  and 
dahs  to  determine  the  character.  Think  only  of  the  sound.  The 
elementary  work  of  learning  to  recognize  each  character  by  sound  is 
one  of  the  most  important  phases  in  learning. 

d.  The  faster  you  can  print  or  type  (as  the  case  may  be)  the  easier  it 
will  be  for  you  to  copy.  When  your  mind  does  not  have  to  struggle 
with  the  problem  of  typing  or  printing  in  addition  to  learning  Inter- 
national Morse  characters,  full  concentration  on  character  sounds  is 
possible.  Therefore,  it  is  urged  that  you  make  every  effort  to  increase 
your  ability  to  print  or  type. 

e.  When  copying,  if  you  miss  a  character,  don't  worry  about  it — 
go  on  to  the  next.  Just  as  soon  as  you  hear  the  first  sound  of  the 
next  character,  stop  trying  to  figure  out  what  the  missing  character 
is.  During  periods  of  practice  your  aim  should  be  to  get  down  every- 
thing possible  without  worrying  about  missed  characters.  As  your 
ability  to  copy  increases  you  will  miss  fewer  characters.  The  more 
alert  you  are,  the  faster  you  can  get  characters  on  paper  after  hearing 
them;  and  you  will  miss  fewer,  because  you  will  have  more  time  to 
think  of  the  next  signal. 

10.  Copying  behind. — The  real  answer  to  the  ability  to  copy  at 
high  speeds  is  development  of  the  knack  of  copying  behind.  Instead 
of  copying  ahead — a  faulty  and  dangerous  practice  where  you  anticipate 
what  is  coming — the  ability  to  copy  behind  should  be  cultivated  as 
soon  as  possible.  After  you  have  thoroughly  mastered  the  International 
Morse  characters,  you  should  start  trying  to  carry  two  characters  in 
your  head  before  you  record  either  on  paper.  As  soon  as  you  recog- 
nize the  third  character,  put  the  first  on  paper,  and  so  on.    By  constant 
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practice  you  will  find  yourself  able  to  carry  several  characters  in  your 
head  at  a  time,  and,  in  the  case  of  plain  language,  you  will  carry  whole 
words  and  simple  phrases.  When  copying  plain  language,  you  must 
be  especially  careful  not  to  be  guided  by  the  sense  of  what  you  are 
copying,  as  this  will  cause  you  to  anticipate  words  that  may  not 
follow.  It  is  correct  to  read  what  you  are  copying  (in  the  case  of 
plain  language),  but  you  must  not  copy  ahead. 

Section  III 

LEARNING  INTERNATIONAL  MORSE  CHARACTERS- 
TAPE  METHOD 

Paragraph 


General  _   —     11 

Tape  method  receiving  lesson  1   12 

Tape  method  receiving  lesson  2     13 

Tape  method  receiving  lesson  3   __    14 

Tape  method  receiving  lesson  4      15 

Tap*  method  receiving  lesson  5    16 


11.  General. -^a.  Recording  by  hand  (letter  printing)  and  by  use 
of  the  typewriter  ("mill")  are  both  important.  The  Army  system  of 
lettering  is  specified  in  the  following  lessons.  Touch  typing  is  covered 
in  appendix  III  of  this  manual.  Your  practice  in  copying  on  the  mill 
may  be  alternated  with  practice  in  copying  by  hand.  You  must  first 
qualify  on  each  lesson  by  hand  before  qualifying  on  the  mill. 

6.  The  combinations  of  letters  used  for  the  following  lessons  are 
based  on  the  positions  of  typewriter  keys  and  on  the  fingers  used  in 
typing  the  particular  letters  by  the  touch  system.  Other  combina- 
tions may  be  made,  to  be  used  according  to  the  method  indicated. 

c.  Definitions. — (1)  Character — a  letter  of  the  alphabet,  a  punctua- 
tion mark,  or  an  Arabic  numeral. 

(2)  Character  sound — the  sound,  consisting  of  one  or  more  elements, 
which  represents  a  character. 

(3)  Phonetic  name — the  word  spoken  to  represent  a  character  so 
that  it  is  certain  to  be  understood. 

12.  Tape  method  receiving  lesson  1. — a.  Objective. —To  teach 
the  character  sounds  of  the  characters  F,  G,  H,  M,  J,  R,  and  U  and 
the  correct  methods  of  recording  them. 

b.  Information. — The  elements  of  the  character  sound  are  short 
sounds  (dit)  and  long  sounds  (dah).  The  dah  is  three  times  as  long 
as  the  dit.  The  sounds  making  up  a  single  character  are  separated  by 
a  silent  space  equal  to  the  length  of  one  short  sound  (dit).  The 
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characters  included  in  this  lesson,  together  with  the  phonetic  name, 
character  sound,  and  army  lettering  of  each  are  shown  as  follows: 

Army  lettering 

F 

M, 


Character 

Phonetic  name 

Character  sound 

F 

Fox 

dididahdit 

G 

George 

dahdahdit 

H 

How 

didididit 

M 

Mike 

dahdah 

* 

J 

Jig 

didahdahdah 

R 

Roger 

didahdit 

U 

Uncle 

dididah 

Ul 


a 

c.  Directions. — (1)  Listen  to  the  sounds  and  record  the  characters 
you  recognize. 

(2)  If  recording  by  lettering,  letter  each  character  as  shown,  making 
the  strokes  in  the  direction  indicated  and  in  the  order  in  which  they 
are  numbered.  Satisfactory  copy  consists  of  five  5-character  groups 
>er  line  correctly  printed  without  write-overs. 


'LEFT  HAND 


RIGHT  HAND 


TL-IO7J 

Figure  2.— Keyboard  chart  for  typewriter  MC-88.  (The  small  Dumber  above  each  key  Indicates  the  finger 
of  the  left  or  right  hand  to  be  used  on  that  key.  The  typewriter  MC-88  differs  from  standard  business 
typewriters  Id  two  respects:  all  the  characters  of  the  alphabet  print  as  capitals,  and  there  Is  a  separate  key 
for  the  numeral  "h"  II  a  standard  machine  is  used  for  International  Morse  character  transcription,  the 
student  must  learn  merely  to  use  the  small  letter  "1"  to  indicate  the  numeral  "1";  otherwise  the  finger 
positions  are  the  same.   The  shift  key  Is  locked  in  the  "cap"  position,  shifting  to  lower  case  for  numerals.) 
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(3)  If  recording  by  typewriter,  use  only  the  first  finger  of  each  hand 
to  type  the  characters  of  lesson  1  as  shown  on  the  keyboard  chart  in 
figure  2.  Satisfactory  copy  consists  of  ten  5-character  groups  per 
line  with  two  space-bar  spaces  between  the  fifth  and  sixth  groups 
and  no  strike-overs. 

(4)  When  you  have  recorded  satisfactorily  100  consecutive  char- 
acters without  error,  you  will  be  advanced  to  lesson  2. 

13.  Tape  method  receiving  lesson  2. — a.  Objective. — To  teach 
the  character  sounds  of  the  characters  B,  D,  K,  N,  T,  V,  and  Y  and 
the  correct  methods  of  recording  them. 

b.  Information. 

Army  Uttering 

,D 

N' 
T 

VI 


Character 

Phonetic  name 

Character  sound 

B 

Baker 

dahdididit 

D 

• 

Dog 

d  ah  did  it 

K 

King  - 

dahdidah 

N 

Nan 

dahdit 

T 

Tare 

dah 

V 

Victor 

didididah 

Y 

Yoke  . 

dahdidahdah 

c.  Directions. — (1)  Listen  to  the  sounds  and  record  the  characters 
that  you  recognize. 

(2)  If  recording  by  lettering,  letter  each  character  as  illustrated, 
making  the  strokes  in  the  directions  indicated  and  in  the  order  in 
which  they  are  numbered.  Satisfactory  copy  consists  of  five  5- 
character  groups  per  line  correctly  printed  without  write-overs. 

(3)  If  recording  by  typewriter,  use  only  the  first  and  second  fingers 
of  each  hand  for  the  characters  of  lesson  2  as  shown  on  the  keyboard 
chart  in  figure  2.  Satisfactory  copy  consists  of  ten  5-character  groups 
per  line  with  two  space-bar  spaces  between  the  fifth  and  sixth  groups 
and  no  strike-overs. 

(4)  When  you  have  recorded  satisfactorily  100  consecutive  char- 
acters without  error,  you  will  be  advanced  to  lesson  3. 
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14.  Tape  method  receiving;  lesson  3.— a.  Objective— To  teach 
the  character  sounds  of  the  characters  C,  E,  I,  L,  O,  S,  and  W  and  the 
correct  methods  of  recording  them. 

b.  Information. 


Character 

Phonetic  name 

Character  sound 

Army  Uttering 

9 

c 

Charlie 

dahdidahdit 

G 

E 

Easy 

dit 

5 

I 

Item 

didit 

L 

Love 

didahdidit 

L 

0 

Oboe 

- 

dahdahdah 

a 

s 

Sugar 

dididit 

w 

William 

didahdah 

Wl 

c.  Directions. — (1)  Listen  to  the  sounds  and  record  the  characters 


by  lettering,  letter  each  character  as  illustrated, 
is  in  the  directions .  indicated  and  in  the  order  in 
lumbered.  Satisfactory  copy  consists  of  five  5- 
>er  line  correctly  printed  without  write-overs. 
by  typewriter,  use  only  the  second  and  third  fingers 
le  characters  of  lesson  3  as  shown  on  the  keyboard 
Satisfactory  copy  consists  of  ten  5-character  groups 
ipace-bar  spaces  between  the  fifth  and  sixth  groups 

lave  recorded  satisfactorily  100  consecutive  char- 
or,  you  will  be  advanced  to  lesson  4. 
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IB.  Tape  method  receiving  lesson  4. — a.  Objective. — To  teach 
the  character  sounds  of  the  characters  A,  P,  Q,  X,  Z,  4,  and  5  and 
the  correct  methods  of  recording  them. 

b.  Information. 

Army  lettering 


Character 

Phonetic  name 

Character  sound 

A 

Able 

didah 

P 

Peter 

didahdahdk 

O 

If  11 A  ATI 

dnlidflhdidnh 

X 

Xray 

dahdididah 

z 

Zebra 

dahdahdidit 

4 

Fo-wer 

dididididah 

- 

'  5 

Fi-yiv 

dididididit 

A, 
P 

a 


44 


c.  Directions. — (1)  Listen  to  the  sounds  and  record  the  characters 
you  recognize. 

(2)  If  recording  by  lettering,  letter  each  character  as  illustrated, 
making  the  strokes  in  the  directions  indicated  and  in  the  order  in 
which  they  are  numbered.  Satisfactory  copy  consists  of  five  5-char- 
acter  groups  per  line  correctly  printed  without  write-overs. 

(3)  If  recording  by  typewriter  use  only  the  first,  third,  and  fourth 
fingers  of  each  hand  for  the  characters  of  lesson  4  as  shown  on  the 
keyboard  chart  in  figure  2.  Satisfactory  copy  consists  of  ten  5-char- 
acter  groups  per  line  with  two  space-bar  spaces  between  the  fifth  and 
sixth  groups  and  no  strike-overs. 

(4)  When  you  have  recorded  satisfactorily  100  consecutive  char- 
acters without  error,  you  will  be  advanced  to  lesson  5. 

16.  Tape  method  receiving  lesson  5. — a.  Objective. — To  teach 
the  character  sounds  of  the  characters  1,  2,  3,  6,  7,  8,  9,  and  0  and  the 
correct  methods  of  recording  them. 
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b.  Information. 

Character  Phonetic  name  Character  sound         Army  lettering 

1  Wun  didahdahdahdab 

2  Too  dididahdahdah  ^? 

3  *  Thuh-ree  didididahdah  3 

6  Six  dahdidididit 

7  Seven  dahdahdididit  *J 

8  Ate  dahdahdahdidit  $ 

9  Niner  dahdahdahdahdit       Q  | 
0  Zero  dahdahdahdahdah 

c.  Directions—  (1)  Liston  to  the  sounds  and  record  the  characters 
you  recognize. 

(2)  If  recording  by  lettering,  letter  each  character  as  shown,  making 
he  direction  indicated  and  in  the  order  in  which  they 
Satisfactory  copy  consists  of  five  5-character  groups 
ly  printed  without  write-overs. 

•s  but  the  first  finger  of  the  left  hand  are  used  in  typing 
's.   Use  the  proper  finger  of  the  proper  hand  for  each 
town  on  the  keyboard  chart  in  figure  2.  Satisfactory 
>f  ten  5-character  groups  per  line  with  two  space-bar 
the  fifth  and  sixth  groups  and  no  strike-overs. 
>u  have  recorded  satisfactorily  100  consecutive  char- 
error,  you  will  be  ready  to  start  practice  to  increase 
receiving  all  International  Morse  characters.  Your 
l  section  IV. 

* 

Section  IV 

INTERNATIONAL  MORSE  CHARACTERS — 
RECORD  METHOD 


 —  —  _____________  —  _____          —  _____  —  17 

;ceiving  lesson  1_  _    18 

:ceiving  lesson  2   19 

reiving  lesson  3   20 

reiving  lesson  4   21 

iceiving  lesson  5_    _   22 
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17.  General.— <z.  Recording  by  hand  (letter  printing)  and  by  use 
of  the  typewriter  arc  both  important.  The  army  system  of  lettering 
is  specified  in  the  following  lessons.  Touch  typing  is  covered  in 
appendix  III  of  this  manual.  You  will  be  required  to  qualify  by  hand 
before  taking  up  the  typewriter. 

b.  The  combinations  of  letters  used  for  the  following  lessons  are 
based  on  the  positions  of  typewriter  keys  and  on  the  fingers  used  in 
typing  the  particular  letters  by  the  touch  system.  Other  combina- 
tions may  be  made,  to  be  used  according  to  the  method  indicated. 

c.  Definitions. — (1)  Character— a,  letter  of  the  alphabet,  a  punctua- 
tion mark,  or  an  Arabic  numeral. 

(2)  Character  sound — the  sound,  consisting  of  one  or  more  elements, 
which  represents  a  character. 

(3)  Phonetic  name — the  word  spoken  to  represent  a  character  so 
that  the  character  is  certain  to  be  understood. 

18.  Record  method  receiving  lesson  1. — a.  Objective. — To  teach 
the  character  sounds  of  the  characters  F,  G,  H,  M,  J,  R,  and  U  and 
the  correct  methods  of  recording  them. 

b.  Information. — The  elements  of  the  character  sound  are  short 
sounds  (dit)  and  long  sounds  (dah).  The  dah  is  three  times  as  long 
as  the  dit.  The  elements  making  up  a  single  character  sound  are 
separated  by  very  short  but  uniform  silent  spaces.  The  characters 
included  in  this  lesson,  together  with  the  phonetic  name,  character 
sound,  and  Army  lettering  of  each  are  shown  as  follows: 


Character 

Phonetic  name 

Character  sound 

Army  lettering 

F 

Fox 

dididahdit 

F 

G 

George 

dahdahdit 

H 

How 

didididit 

H 

M 

Mike 

dahdah 

J 

Jig 

didahdahdah 

J 

R 

Roger 

didahdit 

U 

Uncle 

ill 

c.  In  the  record  method  of  learning  International  Morse  characters 
you  will  first  hear  the  character  sound  representing  a  character;  then 
after  a  3-sccond  pause,  a  voice  will  announce  its  phonetic  name. 
Since  each  lesson  consists  of  only  seven  or  eight  characters,  each 
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character  i9  repeated  many  times  during  the  lesson.  Through  this 
repetition  you  will  learn  to  associate  each  character  sound  with  its 
phonetic  name. 

d.  Directions.— (I)  Listen  to  the  sounds  and  record  the  characters 
you  recognize. 

(2)  Letter  each  character  as  shown,  making  the  strokes  in  the 
direction  indicated  and  in  the  order  in  which  they  are  numbered. 

(3)  After  you  have  heard  the  various  character  sounds  several 
times  you  will  be  able  to  check  to  see  how  well  you  are  learning  your 
lesson.  To  obtain  this  check  you  will  keep  a  box  score  on  yourself. 
A  portion  of  this  box  score  form  is  here  reproduced : 


Use  it  in  the  following  way: — When  you  hear  a  character  sound,  try 
to  think  what  character  it  represents.  If  you  identify  it,  print  it  in 
the  upper  left-hand  square.  Three  seconds  after  the  character 
sound  is  heard,  a  voice  will  announce  its  phonetic  name.  Let  us 
suppose  you  thought  the  sound  was  Fox  (dididahdit).  You  would 
print  the  letter  F  in  your  first  square  as  shown: 

IFI  I  I  I  I 


If  the  voice  says,  "Fox,"  you  will  know  you  correctly  identified  the 
sound,  so  you  leave  the  space  blank  immediately  below  F. 
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■ 

Now  you  hear  the  next  sound  and  you  think  it  is  George.    Print  G 
in  the  second  space  in  the  top  row  as  shown : 


r 

* 

-  - 

■*  * 

The  voice,  however,  announces  that  the  sound  was  not  George,  but 
Roger,    So  you  print  R  underneath  G  as  shown: 


F 

G 

R 

 1 

Let  us  suppose  that  when  the  next  sound  is  heard  you  are  unable  to 
identify  it.  You  will  then  make  a  check  mark  in  the  third  space 
as  shown : 


F 

G 

R 

The  voice  announces  that  the  sound  was  Roger,  so  you  print  R 
underneath  your  check  mark  as  shown: 


F 

G 

1/ 

R 

R 

M 
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You  think  the  next  sound  is  Mike  and  print  M  in  the  fourth  square. 
The  voice  says  the  sound  was  Mike,  so  you  leave  the  fourth  lower 
space  blank  and  your  box  score  looks  like  this: 


F 

G 

AA 

R 

R 

You  identify  the  next  sound  as  Uncle  and  print  U  in  the  fifth  upper 
square.  The  voice  says  the  letter  is  Uncle,  so  you  leave  the  lower 
space  blank  and  your  box  score  looks  like  this: 


F 

G 

1/ 

AA 

U 

R 

R 

Part  of  the  time  you  will  hear  two  character  sounds  grouped  together 
such  as  dahdah  didahdit  (Mike  Roger.)  You  will  record  them  in  your 
box  score  in  the  usual  way,  using  an  upper  square  for  each  character. 
Continue  to  fill  out  your  score  card  until  the  lesson  is  finished.  Then 
by  looking  at  the  lower  row  of  squares  you  can  teU  which  character 
sounds  are  giving  you  trouble.  Practice  these  sounds  by  speaking 
them,  using  dits  for  short  sounds  and  dahs  for  long  sounds.  When 
you  are  where  you  won't  disturb  anyone,  practice  whistling  the  sounds 
in  a  low  tone.  This  is  particularly  good  practice,  since  the  whistle 
resembles  the  sound  you  will  hear  in  your  head  phones  when  you  begin 
copying  radio  messages.  A  similar  check  will  be  made  after  each 
lesson.  When  you  have  recorded  satisfactorily  100  consecutive  char- 
acters without  error,  you  will  be  advanced  to  lesson  2. 

19.  Record  method  receiving  lesson  2. — a.  Objective. — To  teach 
the  character  sounds  of  the  characters  B,  D,  K,  N,  T,  V,  and  Y  and 
the  correct  methods  of  recording  them. 
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b.  Information. 

Army  lettering 

J? 

K 

1, 

c.  Directions. — (1)  Listen  to  the  sounds  and  record  the  characters 
you  recognize.  The  phonetic  name  of  the  character  will  be  announced 
three  seconds  after  you  hear  the  character  sound. 

(2)  Letter  each  character  as  shown,  making  the  strokes  in  the 
directions  indicated  and  in  the  order  in  which  they  are  numbered. 
Use  the  box  score  method  you  used  in  lesson  1. 

(3)  When  you  have  recorded  satisfactorily  100  consecutive  charac- 
ters without  error,  you  will  be  advanced  to  lesson  3. 

20.  Record  method  receiving  lesson  3. — a.  Objective. — To  teach 
the  character  sounds  of  the  characters  C,  E,  I,  L,  O,  S,  and  W  and  the 
correct  method  of  recording  them. 

b.  Information. 


Character 

Phonetic  name 

Character  sound 

B 

Baker 

1         1           L   "      1  •      t  ■  # 

dahdididit 

D 

Dog 

1        1         1  *      1  *  A 

dahdidit 

K 

King 

1-1     l  ■  1  _  L 

dahdidah 

"NT 

Nan 
n  all 

T 

Tare 

'  dah 

V 

Victor 

didididah 

Y 

Yoke 

dahdidahdah 

Character 

Phonetic  name 

Character  sound 

Army  lettering 

c 

Charlie 

dahdidahdit 

c 

E 

Easy 

dit 

E 

I 

Item 

didit 

L 

Love 

didahdidit 

L 

0 

Oboe 

dahdahdah 

a 

.  S 

Sugar 

dididit 

•  W 

William 

didahdah 
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c.  Directions,—  (1)  Listen  to  the  sounds  and  record  the  characters 
you  recognize.  The  phonetic  name  of  the  character  will  be  an- 
nounced three  seconds  after  you  hear  the  character  sound. 

(2)  Letter  each  character  as  shown,  making  the  strokes  in  the  direc- 
tions indicated  and  in  the  order  in  which  they  are  numbered.  Use 
the  box  score  method  you  have  used  in  previous  lessons. 

(3)  When  you  have  recorded  satisfactorily  100  consecutive  char- 
acters without  error,  you  will  be  advanced  to  lesson  4. 

21.  Record  method  receiving  lesson  4. — a.  Objective. — To  teach 
the  character  sounds  of  the  characters  A,  P,  Q,  X,  Z,  4,  and  5  and  the 
correct  methods  of  recording  them. 


b.  Information. 


Character 

Phonetic  name 

Character  sound 

Army  lettering 

A 

Able 

didah 

A 

P 

Peter 

didahdahdit 

P 

Q 

Queen 

dahdahdidah 

a 

X 

Xray 

dahdididah 

X, 

z 

Zebra 

dahdahdidit 

4 

Fo-wer 

dididididah 

4-1 

5 

Fi-yiv 

dididididit 

St 

c.  Directions— (1)  Listen  to  the  sounds  and  record  the  characters 
you  recognize.  The  phonetic  name  of  the  character  will  be  announced 
three  seconds  after  you  hear  the  character  sound. 

(2)  Letter  each  character  as  shown,  making  the  strokes  in  the 
directions  indicated  and  in  the  order  in  which  they  are  numbered. 
Use  the  box  score  method  you  have  used  in  previous  lessons. 

(3)  When  you  have  recorded  satisfactorily  100  consecutive  char- 
acters without  error,  you  will  be  advanced  to  lesson  5. 

22.  Record  method  receiving  lesson  6. — a.  Objective. — To  teach 
the  character  sound  of  the  characters  1,  2,  3,  6,  7,  8,  9,  and  0  and  the 
correct  methods  of  recording  them. 
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b.  Information. 

Character  Phonetic  name  Character  sound       Army  lettering 


1  Wun  didahdahdahdah 

2  Too  dididahdahdah 


2, 

3  Thuh-ree  didididahdah  ^ 

6  Six  dahdidididit  (5 

7  Seven  dahdahdididit  £ 

8  Ate  dahdahdahdidit  g' 

9  Niner  dahdahdahdahdit  Cj  | 
0  Zero  dahdahdahdahdah  0g 

e.  Directions. — (1)  Listen  to  the  sounds  and  record  the  characters 
you  recognize.  The  phonetic  name  of  the  character  mil  be  an- 
nounced three  seconds  after  you  hear  i,he  character  sound. 

(2)  Letter  each  character  as  shown,  making  the  strokes  in  the 
direction  indicated  and  in  the  order  in  which  they  are  numbered. 
Use  the  box  score  method  you  have  used  in  previous  lessons. 

(3)  When  you  have  recorded  satisfactorily  100  consecutive  char- 
acters without  error,  you  will  be  ready  to  proceed  to  section  V,  to 
practice  to  increase  your  speed. 

Section  V 

PRACTICE  TO  INCREASE  SPEED 


 *  


Speed  qualifications.  — — ----------  

Visual  signaling. _    __.  24 

23.  Speed  qualifications. — a.  You  will  begin  practice  to  attain 
speed  after  you  have  learned  the  characters  and  passed  all  lessons  in 
section  III  or  section  IV.  The  character  will  still  be  the  "20-word 
character"  but  the  space  between  characters  will  be  shorter  than  that 
used  while  you  were  learning  them. 

6.  Copy  5  groups  to  the  line  if  copying  by  hand,  and  10  groups  to 
the  line  with  2  space-bar  spaces  between  the  fifth  and  sixth  groups  if 
copying  on  the  typewriter  ("mill"). 
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c.  Qualifying  speeds  are  normally  5,  7,  10,  12,  15,  20,  25,  30,  and  35 
words  per  minute.  At  speeds  5  and  7  words  per  minute,  the  charac- 
ters are  normally  evenly  spaced.  At  10  words  per  minute  the  charac- 
ters are  normally  transmitted  in  groups  of  5,  to  teach  you  to  recognize 
the  groups.  At  12  words  per  minute  and  higher  speeds,  the  copy  will 
normally  be  in  the  form  of  messages,  either  tactical  messages  or  "War 
Department  messages.  Fixed  station  operators  will  use  the  War 
Department  messages  and  all  others  will  use  the  tactical  messages. 

d.  To  qualify  at  speeds  up  to  and  including  10  words  per  minute 
you  must  copy  100  consecutive  characters  without  write-overs  or 
strike-overs.  As  soon  as  you  have  qualified  at  a  speed  you  will  start 
copying  at  the  next  higher  speed.  You  must  qualify  at  10  words  by 
hand  copying  before  you  will  be  allowed  to  try  to  qualify  with  the 
typewriter. 

e.  Qualification  requirements  for  speeds  of  12  words  per  minute 
and  higher  require  copying  of  the  following  without  error,  write-over 
or  strike-over: 

(1)  Passing  requirements  for  fixed-station  operators:— 

Total  minimum  number 
Messages  of  text   words  or  code 

Speed  required  groups 

15  3  45  or  more 

20  3  60  or  more 

25  3  75  or  more 

30  3  90  or  moie 

(2)  Passing  requirements  for  high-speed  and  low-speed  operators: 

Total  minimum  number 
of  text  words  or  code 
Speed  Messages  required  groups 

15  3  45  or  more 

20  3  60  or  more 

3  75  or  more 


/.  You  will  be  required  to  copy  traffic  at  12,  15,  20,  25,  30,  and  35 
words  per  minute  through  interference  composed  of  background  noise 
and  an  interfering  signal. 

24.  Visual  signaling. — After  passing  twelve  words  per  minute 
you  will  be  given  instructions  in  reading  blinker  signals.  You  will 
work  in  pairs,  alternating  between  calling  the  letters  as  they  are 
flashed  from  the  blinker  and  writing  them  down  as  your  partner  reads 
them.  You  will  continue  practice  until  you  are  able  to  read  the 
blinker  at  a  speed  of  10  words  per  minute. 
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Section  VI 
LEARNING  TO  SEND 

Paragraph 

,  Information  on  sending   ___     25 

First  sending  exercise   _    __    26 

Second  sending  exercise.    27 

Semiautomatic  telegraph  key     28 

26.  Information  on  sending.— a.  Practice  in  transmitting  with 
the  telegraph  key  will  begin  either  while  you  are  working  on  lesson  1 
or  immediately  after  you  have  completed  lesson  L  Approximately 
one-third  of  your  time  will  be  devoted  to  sending  practice,  with  the 
object  of  bringing  your  sending  speed  to  at  least  ten  words  per  minute 
by  the  time  you  have  passed  the  twelve  word  per  minute  receiving  test. 
Sending  practice  will  be  arranged  so  that  the  slower  student's  work 
can  be  supervised  by  instructors  or  by  students  who  are  sufficiently 
proficient  in  receiving  to  recognize  and  correct  transmitting  errors. 
You  should  transmit  at  least  once  a  week  to  a  recorderrreproducer  (if 
available)  after  you  have  reached  a  speed  of  five  to  seven  words  per 
minute,  making  a  two-minute  record  of  your  transmission.  To  pass 
the  test  you  must  receive  the  transmission  at  the  same  speed  without 
error. 

b.  Radio  operators  can  receive  well  only  if  sending  (transmitting) 
is  properly  accomplished.  Hence,  good  sending  is  just  as  important 
as  good  receiving.  Bad  habits  formed  when  learning  to  send  will  stick 
to  you  throughout  your  career.  Thus,  it  is  very  important  to  begin 
your  sending  practice  in  a  correct  manner. 

c.  The  key  must  be  properly  adjusted  and  the  contacts  correctly 
spaced  before  you  begin  to  transmit.  The  spring  tension  (coiled 
spring)  on  any  key  must  be  adapted  to  the  individual.  The  spring 
adjusting  screw  (fig.  3)  controls  this  tension.  If  you  have  trouble  in 
forming  dits  or  dahs,  change  the  spring  tension  until  you  are  able  to 
send  both  elements  easily.  Too  much  tension  is  usually  indicated  by 
dahs  that  are  too  short,  irregular  and  long  spacing  between  characters, 
and  "dit  skipping."  Your  sending  will  tend  to  be  irregular  if  the  spring 
tension  is  too  weak.  This  will  run  your  characters  together,  making 
dits  too  long  and  spacing  of  short  and  irregular  duration.  Sufficient 
adjustment  is  possible  on  any  key  so  that  anyone  can  make  the  action 
of  the  key  suitable  for  his  own  use.  Contacts  which  are  spaced  too 
closely  together  will  have  the  same  effect  on  the  characters  as  insuffi- 
cient spring  tension.  If  the  spacing  is  too  great,  an  effect,  the  same  as 
that  of  strong  spring  tension,  may  result.  The  contacts  usually  should 
be  spaced  approximately  the  thickness  of  a  postcard.  This  spacing 
applies  to  everyone  using  a  key.    The  screw  for  adjusting  the  gap 
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between  the  contact  points  is  at  the  rear  of  the  key  lever,  and  is 
called  the  adjusting  screw.  The  contacts  must  be  alined  properly  and 
the  key  lever  must  be  free  to  move,  with  no  side  play.   The  trunnion 


5pring  Ten 

Lock  Nui 
Base. 
Meto/fic  S> 
XeyL. 


99t 

'  Bloc* 

von  Screw 
c/  Sprino 

'Meyer 


Kioukk  3. —  Rand  key. 
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screws  adjust  this  side  play  and  aline  the  contact  points.  Particular 
care  should  be  taken  to  see  that  the  pivot  points  are  clean  and  free 
from  dust.   Dirty  pivot  points  will  result  in  a  scratchy  signal. 
d.  Sending  on  the  telegraph  key  is  accomplished  principally  by  the 


V/ew  from  above 


Side  view 

TL-1974 


Figure  4.— Cortucc  [xtslliou  of  fiiiners  on  key. 

1 

muscles  of  the  forearm.    The  wrist  and  fingers  should  be  loose  always. 

e.  With  the  foregoing  in  mind  at  all  times,  place  the  elbow  on  the 
table  at  such  a  distance  from  the  key  that  the  fingers  will  curve  as 
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illustrated  in  figure  4  (side  view).  Your  first  two  fingers  should  rest 
on  top  of  the  key  button  as  shown.  Your  thumb  should  be  alongside 
the  key  button.  Your  third  and  fourth  fingers  should  be  allowed  to 
curve  under  the  palm  of  the  hand  without  tension  or  rigidity.  The 
palm  of  your  hand  should  face  the  table.  Your  forearm,  wrist,  and 
ringers  should  be  slightly  arched,  the  fingers  curved,  not  straight. 

j.  After  the  arm,  wrist,  and  fingers  have  been  placed  as  described 
above,  check  their  positions.    See  that — 

(1)  Your  elbow  (not  the  forearm)  rests  on  the  table. 

(2)  There  is  space  under  your  forearm  and  wrist. 

(3)  Your  fingers  are  curved  and  flexible,  not  straight  or  stiff. 

(4)  The  finger  ends  (pads)  of  your  first  and  second  fingers  rest  on 
top  of  the  button  near  the  back  edge  as  shown  in  figure  4. 

(5)  Your  thumb  is  on  the  edge  of  the  button,  resting  very  lightly 
against  it  but  not  grasping  it. 

g.  Now,  with  your  fingers,  wrist,  and  arm  in  the  position  described, 
press  down  the  key  button  by  a  straight  downward  motion  of  the 
forearm.  Your  elbow  stays  in  place.  Your  wrist  acts  as  a  hinge. 
Your  fingers  are  flexed— do  not  let  them  be  stiff.  Now  when  the  key 
has  made  contact,  release  the  pressure  on  the  button  and  let  the  spring 
bring  the  key  back  to  the  up  position.  Next,  try  making  dits  at  the 
rate  of  one  every  second,  making  sure  that  the  key  goes  down  each  time 
for  a  distinct  dit.  Do  not  allow  your  fingers  to  act  independently. 
They  merely  take  part  in  the  coordinated  actions  of  your  forearm, 
wrist,  and  hand,  most  of  the  work  being  done  by  the  larger  muscles 
of  the  forearm  and  upper  arm.  Continuous  independent  use  of  the 
fingers  in  sending  wiD  cause  muscular  fatigue  and  will  ultimately 
result  in  a  "glass  arm"— complete  loss  of  muscular  action  in  the  arm 
concerned 

h.  When  sure  that  your  key  is  adjusted  properly,  that  your  forearm 
is  moving  straight  up  and  down,  that  your  wrist  is  loose  and  operating 
like  a  hinge,  and  that  fingers  are  flexible,  begin  your  first  exercise  in 
sending. 

26.  First  sending  exercise. — Take  the  correct  position  for  send- 
ing. Sit  square  with  the  table.  Check  your  forearm,  wrist,  and 
fingers.  Be  sure  they  are  flexible.  Then  begin  making  dits  at  the 
rate  of  about  100  per  minute.  Continue  this  during  your  sending 
period.  Do  not  make  anything  but  dits.  Try  making  the  dits  faster 
as  you  feel  your  muscles  limbering  up.  Do  not  permit  your  practice 
to  be  erratic — send  smoothly.  Constantly  try  to  make  the  spaces 
between  dits  equal.  If  you  go  faster  than  you  should,  the  results  will 
check  you,  as  your  sending  will  be  rough  (unequal  and  not  rhythmic) 
and  your  sending  may  "stutter."    Continue  the  first  exercise  until 
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you  can  send  30  dits  in  one  group  smoothly  in  about  10  seconds.  Have 
your  practice  checked  by  an  instructor  before  going  to  the  second 
exercise. 

27.  Second  sending  exercise. — a.  Make  a  few  groups  of  30  dits 
each  to  check  your  position.  Then  begin  making  the  character  didi- 
didah.  Make  the  dits  at  the  same  rate  you  used  at  the  end  of  the  first 
exercise.  Make  the  same  space  between  the  third  dit  and  the  following 
dah  as  you  make  between  the  preceding  dits.  Hold  the  key  down  for 
the  dah  a  time  equal  to  three  dits.  Begin  making  the  character  sound 
didididak  at  the  rate  of  about  35  complete  characters  per  minute. 
Remember  to  keep  your  wrist  and  fingers  flexible;  doing  so  will  help 
you  to  become  a  good  sending  operator.  Frequently  lift  your  fingers 
from  the  keys  and  drop  your  wrist  loosely  back  and  forth  15  or  20 
times,  letting  your  fingers  and  wrist  relax  entirely  during  the  exercise. 
Get  the  feel  of  this  relaxed  condition  and  maintain  it  when  taking  your 
position  at  the  key.  Continue  sending  V's  until  you  can  send  20 
consecutive  characters  smoothly  in  35  seconds.  When  this  has  been 
attained,  ask  the  instructor  to  check  your  transmission.  If  it  is 
satisfactory,  you  will  be  advanced  to  the  practice  of  transmission  of 
the  material  included  in  section  VII. 

b.  Samples  of  recorded  transmissions. — A  study  of  the  following 
samples  of  recorded  transmissions  should  help  you  develop  correct 
spacing. 


J  OHN  BROWN 

FlOUKE  5. 

(1)  The  transmission  illustrated  in  figure  5  was  made  by  machine. 
Notice  the  perfect  relationship  of  dits  and  dahs,  spacing  between  dits, 
dahs,  letters,  and  words. 


J  OHN  BROWN 

rt-4492 

Figure  6. 


(2)  The  transmission  illustrated  in  figure  6  was  made  by  an  ex- 
perienced operator  using  a  regular  hand  key.  Notice  the  near  machine 
perfection. 
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FlGUKB  7. 

(3)  The  transmission  illustrated  in  figure  7  was  made  with  a  very 
small  contact  space  and  tight  spring.  Most  of  the  characters  are 
unreadable.  The  letters  under  the  tape  show  what  was  intended  to 
be  transmitted. 

fi-firuui — -RjLJL-JUiJULj-ii — rruu^jnu-jruurjuLn^  i  } 

J  O  HN  BROWN 

TL-4494 

Figure  8. 

(4)  The  transmission  illustrated  in  figure  8  was  made  with  a  wide 
gap  between  contacts  and  with  the  use  of  normal  spring  pressure. 
The  characters  are  unreadable.  Notice  how  the  dahs  are  split.  This 
was  caused  by  the  key  bouncing  between  contacts. 

28.  Semiautomatic  telegraph  key, — a.  Use. — The  semiauto- 
matic telegraph  key  (commonly  known  to  operators  as  a  "bug")  is 
used  chiefly  in  fixed  stations  where  the  operator  is  called  upon  for 
continuous  sending  over  comparatively  long  periods  of  time. 


Figure  9.— Semiautomatic  key  ("bug").  * 


b.  Operation. — In  sending  with  the  bug,  the  hand  is  placed  in  such  a 
position  that  the  thumb  presses  the  dit  paddle  to  the  right  and  the 
index  finger  presses  the  knob  to  the  left  (right-handed -operator). 
Dits  are  sent  with  the  thumb  against  the  paddle.  As  long  as  the 
paddle  is  held  to  the  right  the  key  sends  dits.  When  the  thumb  pres- 
sure is  released,  the  dits  stop.    Thus,  one  dit  or  many  can  be  sent. 
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Dahs  are  sent  by  pressing  the  knob  of  the  key  to  the  left  with  the 
index  finger.  Each  dah  must  be  sent  individually.  Motion  of  the 
arm  and  hand  in  sending  with  the  bug  is  horizontal,  with  the  pivot  at 
the  wrist.  Best  operation  is  obtained  when  the  key  is  adjusted  for 
sending  unbiased  signals  (dits  and  spaces  of  equal  length).  By  observ- 
ing the  following  instructions,  a  bug  can  be  adjusted  so  that  it  will 
vibrate  long  enough  to  make  25  or  more  dits  before  stopping.  The 
first  12  or  15  will  be  practically  perfect  (dits  and  spaces  equal). 


Figure  10.— r>oiall  of  semiautomatic  telegraph  key. 


c.  Inspection. — Before  attempting  to  adjust  the  bug  or  when  the 
receiving  operator  complains  of  imsatisfactory  signals,  the  bug  should 
be  examined  for  mechanical  or  electrical  defects.  First,  see  that  both 
the  dit  and  dah  contacts  are  clean,  in  alinement,  and  with  the  faces 
parallel.  Second,  see  that  the  lever  pivoting  screw  is  loose  enough  to 
permit  free  movement  of  the  lever.  If  the  lever  pivoting  screw  is 
too  loose,  signals  will  sound  unsteady.  Third,  examine  all  supporting 
parts  for  rigidity.  Fourth,  make  certain  that  all  stop  screws  and  lock- 
nuts  are  tight.  Fifth,  look  over  the  cord  and  plug  for  possible  short 
circuit  or  loose  connections. 

d.  Adjustment. — After  inspecting  the  key,  adjust  it  in  the  following 
manner: 

(1)  Place  the  key  on  a  level  surface. 

(2)  Adjust  the  back  stop  screw  until  the  reed  lightly  touches  the 
deadener,  and  then  tighten  the  locknut. 

(3)  Adjust  the  front  stop  screw  until  the  separation  between  the 
end  of  this  screw  and  the  lever  is  approximately  0.015  inch,  and  then 
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tighten  the  locknut.  A  separation  greater  than  0.015  inch  is  permis- 
sible if  the  operator  prefers  more  lever  movement. 

(4)  Operate  the  lever  to  the  right.  Carefully  hold  the  lever  in  this 
position  and  stop  the  vibration  of  the  reed.  The  next  adjustment  is 
very  important  and  determines  whether  the  dits  will  be  too  heavy, 
too  light,  or  perfect..  Adjust  the  dit  contact,  adjusting  screw  until 
the  dit  contacts  just  meet.  It  is  necessary  thai  this  adjustment  be 
made  without  flexing  the  contact  spring.  Without  disturbing  the 
adjustment,  tighten  the  locknut  on  the  dit  contact  adjusting  screw. 
Recheck  the  adjustment. 

(5)  In  case  the  dits  are  too  fast,  move  the  weight  located  on 
the  reed  in  the  direction  of  the  deadener.  If  the  dits  are  too  slow, 
move  the  same  weight  in  the  opposite  direction.  Keys  equipped  with 
two  weights  should  have  one  weight  nearer  the  outer  end  of  the  reed. 

(6)  Adjust  the  dah  contact  adjusting  screw  to  about  0.010-inch 
clearance. 

(7)  Adjust  the  dit  retractive  and  dah  tension  springs  for  the  most 
comfortable  operation. 

e.  Cautions. — Do  not  readjust  the  dit  contact  adjusting  screw  unless 
a  complaint  is  received  or  unless  you  know  definitely  that  your  dits 
are  too  heavy  or  too  light.  When  the  bug  is  correctly  adjusted,  never 
change  the  back  stop  screw  adjustment.  It  should  not  be  necessary 
to  change  the  front  stop  screw  adjustment.  If  the  locknut  on  the 
front  stop  screw  should  work  loose,  it  will  be  necessary  to  readjust 
the  dit  contact  adjusting  screw.  Do  not  have  the  dah  contact  ad- 
justing screw  so  close  that  the  dah  contacts  remain  shorted. 

j.  Permissible  changes. — The  following  permissible  changes  will  not 
throw  the  bug  out  of  proper  adjustment:  first,  a  change  in  the  posi- 
tion of  the  weight  for  the  speed  of  dits;  second,  a  change  in  the  tension 
of  the  retractive  and  dah  springs  to  suit  the  individual's  requirements 


Section  VII 
PRACTICE  MATERIAL  FOR  SENDING 

Paragraph 

Code  groups,  exercises  1  to  54,  inclusive   29 

Clear  English  text,  exercises  55  to  58,  inclusive     30 

Tactical  net  traffic,  exercises  59  to  78,  inclusive  _._  31 

War  Department  net  traffic,  exercises  79  to  87,  inclusive    32 

NOTES 

1.  Exercises  1  to  24,  inclusive,  furnish  material  for  sending  practice  based  upon 
receiving  lessons  1  to  5. 

2?  Exercises  25  to  39,  inclusive,  furnish  mixed  code  groups  for  sending  practice 
at  any  desired  speed. 

* 
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3.  Exercises  40  to  54,  inclusive,  furnish  unmixed  code  groups  for  sending;  practice 
at  any  desired  speed. 

4.  Exercises  55  to  58,  inclusive,  furnish  clear  text  material,  to  be  sent  at  any 
desired  speed.  Number  of  words  per  line  and  total  number  of  words  in  exercise 
are  indicated. 

5.  Exercises  59  to  78,  inclusive,  represent  traffic  handled  in  field  radio  nets. 
This  traffic  may  be  transmitted  at  any  desired  speed. 

6.  Exercises  79  to  87  ^  inclusive,  represent  traffic  handled  in  War  Department 

nets. 

29.  Code  groups,  exercises  (1  to  54,  inclusive). — a.  Exercises  1 
to  3. — The  275  characters  in  exercise  1  consist  of  a  gradually  cumu- 
lated presentation  of  the  seven  characters  in  paragraphs  12  and  18, 
lesson  1 .  The  189  characters  in  each  of  the  exercises  2  and  3  consist 
of  nine  sequences,  each  of  which  is  made  up  of  three  sets  of  the  seven 
characters  m  lesson  1  arranged  in  random  order. 


Exercise  1 


FFFFF 

HHHHH 

GFFHG 

OFFHH 

FMFMF 

MHHFM 

FRFRF 


MHHJM 

JUJUJ 

GTJMHH 


GGGGG 

FEFEF 

J  J  J  J  J 

HJFHG 

GMGMG 

GMGHF 

GBGBG 

J  FOR  J 

TJTJTJTJTJ 

MTJMTJM 

HJRJF 


FGFGF 
GHGHG 
F  J  F  J  F 
GHFG  J 


OHJMJ 
HRHRfl 
BEFG  J 
FUFTJF 
RTJRTJR 
TJ  J  MHTJ 


F  FGGF 
GHHFG 
GJGJG 
HFG  J  J 
JMJMJ 
JHFFG 
JB  JB  J 
G  JGFH 
GTJGUG 
FTTB  J  B 
J  F  TJMG 


FGGFG 
GEE  F  F 
HJEJH 
M  M  ]yj  !M  M 
MJ  F  J  G 
BBBBB 
MB  MR  M 
FGMHB 


GGBHM 
BFGMF 


RMG  JH 
HFMBG 
BTJMH  F 
MG  J  BB 
HTJFRF 
GIT  J  JH 
HRFTJG 
GFGHM 


JMGHF 
RF  J  MM 
J  GMTJG 
J  TJ  G  F  R 
MR  G  F  TJ 

FGGRM 
MM  J  R  TJ 

TJ  J  GTJH 


Exercise  2 

MTJHRG 
HR  JGTJ 
G  R  TJ  J  TJ 
GMGMTJ 
FMM  J  H 
RJMEG 
MJTJFG 


JTJFFTJ 
TJHFHF 
FGHHR 
JTJM  JH 
HFG  JR 
TJMFFH 
BFH  J  J 


B  J  GFTJ 
M  JBH  J 
HTJMMF 
BGHF  J 
TJHTJ  JB 
TJB  JHG 
MFMFB 


HFHFM 
HGMFB 
M  J  BTJH 
GTJMGH 
TJHFTJG 
J  G  J  TJ  G 
FTJFM  J 
FHGGTJ 


Exercise  S 

GB  J  TJM 
GF  J  GM 
TJGHHF 
GHGTJF 
MH  R  HR 
HFMFH 
MR  J  GTJ 
GRRMJ     MR  IT  H 


GTJRGF 
TJMBBH 
B  J  FBF 
J  J  GB  J 
TJM  J  TJ  F 
BMMBTJ 


J  B  J  TJM 

TJFGFH 

MTTBFM 

R  J  MR  J 

RMHGF 

J  GRHTJ 

RGRFH 


H  J  J  TJH 
J  GMTJM 
H  JRTJF 
FRMHM 
GTJ  J  F  G 
F  J  J  FG 
F  TJM  J  J 


Digiii/eti  by  Google 


26 


Original  from 
UNIVERSITY  OF  CALIFORNIA 


LEARNING  INTERNATIONAL  MORSE  CHARACTERS 


b.  Exercises  4  to  6. — The  275  characters  in  exercise  4  consist  of  a 
gradually  cumulated  presentation  of  the  seven  characters  in  para- 
graphs 13  and  19,  lesson  2.  The  189  characters  in  each  of  exercises 
5  and  6  consist  of  nine  sequences,  each  of  which  is  made  up  of  three 
sets  of  the  seven  characters  in  lesson  2  arranged  in  random  order. 


Exercise 


B  B  B  B  B 


BKBDH 
DBNBK 
B  TB  TB 
NTNKT 
B  V  B  V  B 
NVNKN 
B  NBVN 
NYNYN 
KB  YVN 


DDDDD 
B  KB  KB 
NNNNN 
B  KNDK 
DTDTD 
BNTBN 
DVDVD 
KVDTK 
YYY  YY 
TYTYT 
YKVBN 


BDBDB 
DKDED 
B  NB  NB 
B  K  KD  N 
KTKTK 
NBDKD 
KVKVI 
VKTTB 
B  YB  YB 
VYVYV 
DTDBK 


DBBDB 


DNDND 
NDB  DN 
NTNTN 
KD  D  T  B 
N  VN  VN 
KDTBD 
D  YD  YD 
YNTYK 
TB  TDB 


DBDBD 
DKBKD 

KNSN8 

np 

KDTBK 
VV  V  V  V 
TVTVT 
TDB  VD 
KYKYK 
VKDNY 
T  VNDV 


Exercise  5 


NTKTV 
YVNKB 
TBDKK 
TTKVT 
VBNDB 
DTKKB 
VYDT  V 
Y  V  Y  V  T 


B  TDKY 
D  TKB  N 
B  YNTN 
VVKYV 


NTB  YV 
B  T  YDT 
VNDBN 


Y  VKTD 
D  VNT  V 
D  Y  YBD 
KDTVY 
NYTDD 
D  VDND 
YKKNB 
KB  T  Y 


NDNB  V 
DTVTK 
NYD  YN 
TDTYN 
BNKKT 
NVBYK 
NKVDN 


BKYYB 
DB  V  VN 
NBBKD 
YKBKN 
TYVVN 
YT  B  ND 
DBKTK 


Exercise  6 


YKBDV 
B  N  MB 
T  YKKN 
KBTTN 
KVDBD 
TTTDK 
KTDVB 
BTVDE 


BKT  DN 
V  YNKV 
TD  VNY 
YTDKY 
DKNN  V 
NVDKY 
NTBKV 
DVKNY 


YKBDV 
KND  YT 
BTNBB 
YNT  VK 
T  T  YYB 
YB  NB  B 
NYDT  Y 
BYTE 


NT  YVN 
YD  V  V  B 
YVDYK 
T  VDNY 
B  V  VKN 
T  VKYV 
DNKNB 


T  D  V  T  T 
DDYBK 
VDNNV 
NTKBB 
B  DKD  Y 
NDYVB 
NDVYT 
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c.  Exercises  7  to  P.— The  210  characters  in  each  exercise  consist  of 
five  sequences,  each  of  which  is  made  up  of  three  sets  of  the  fourteen 
characters  in  lessons  1  and  2  arranged  in  random  order. 

Exercise  7 


GTJ  J  TJM 
MV  PJE 
JRBCR 
TMTHG 
B  VTJYTJ 
NGMHN 
GDBD  J 
B  THVK 
NHFTJF 


T 

RHDGK 
U  YNTJY 
DKVKV 
HDXJBD 
HDKFE 
NVYRT 
YNKUM 
TB  VGY 


D  Y  VNN 
V  FUTK 
T  J  FGH 
NBGGF 
MFKT  V 
J  YTTJK 
F  GNBTJ 
TTHVGD 


HYGNY 
B  FEB  B 
J  FHGM 
HFKGT 
MJKJD 
JVBBTJ 
YHM  J  T 
DRGMD 


DBTHJ 
YVDRF 
MN  VDN 
BHNMT 
Y  JBBY 
FVTKM 
JKBBN 
FYMJE 


Exercise  8 


TJBNFM 
DHB  GB 
DFKTJT 
YG  JHB 
NVKYB 
GGVTH 
NFTJBF 
HFBFN 
N 


DHTJJN 
V  YM  J  J 
B  B  V  B  V 
ED  J  NB 


F  YBKD 

YMDKV 
KDMTTJ 

TJ  J  FTJV 


HTJTDM 
YBN  V  Y 
NY  J  TM 
B  J  GTH 
VYDMN 
MN  TJ  J  Y 
BKJGJ 
J  YGH  J 


GKGFB 
T  V  F  BH 
THMEV 
TJ  J  J  GB 
FEYHD 
BB  VTH 
NBGBG 
BBVKN 


EKRFT 
TJ  F  Y  NM 
BQGDU 
HTJTFF 
TTJMVD 
MDUHT 
BDTGV 
HTMDB 


Exercise  9 

• 

TJ  J  ME  D 

HBBNY 

GV  JTJB 

TKTJDV 

MDYTH 

B  B  J  V  F 

MNT  YB 

NGGFF 

KHFTY 

B  VTJDD 

NTFK  J 

NBBHM 

HNFKV 

YBG  JM 

BTKGV 

HYDTJG 

J  TJBMB 

T  YBKG 

NDB  GTJ 

VHVTJB 

FY  J  FY 

RNDGN 

EDMFM 

VHM  J  H 

JETTR 

TJGDBN 

GHFMB 

YNHBB 

YFKTJD 

GHMUK 

EDVTV 

TTJM J  J 

FBNT  V 

J  BYDN 

VETVG 

DYVBG 

HHBMB 

BYGF  J 

JTJKKF 

FMTJNN 

BTHJD 

BYTMTJ 

d.  Exercises  10  to  12.~ The  275  characters  in  exercise  10  consist  of 
a  gradually  cumulated  presentation  of  the  seven  characters  in  para- 
graphs 14  and  20,  lesson  3.  The  189  characters  in  each  of  the  exercises 
11  and  12  consist  of  nine  sequences,  each  of  which  is  made  up  of  three 
sets  of  the  seven  characters  in  lesson  3  arranged  in  random  order. 
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Exercise  10 


CCCOO 

I  I  I  I  I 

II  01  I 
ELCIC 

c  o  c  o  c 

ICILO 

c  s  c  s  o 

S  CO  I  L 
I  S  CLE 
LWLWL 
OB  SWL 


E  E  E  E  E 

C  I  C  I  c 
LLLLL 
ICLSL 
EOEOE 
E  I  O  C  O 
E  8  E  S  E 
8ILOB 

wwwww 

OWOWO 
WS  OE  I 


CE  C  E  C 
E  I  E  I  E 
CLCLC 
L  I  C  E  I 
I  O  I  O  I 
LEOCC 
I  8  I  S  I 
LCOSO 

cwcwc 

8W8W8 
OWLE  8 


CECEE 
E  I  C  E  E 
ELELE 
ILECE 
LOLOL 
ECEOE 
L8LSL 
ECELC 
E  WE  WE 
L  I  EWC 
LWC  CO 


CEOCE 
ICCEC 
ILILI 
OOOOO 
I  LOLL 
8  8  S  S  8 
OSOSO 
I  E  8  I  O 
IWIWI 
C  I  E  C  I 
I  8  L  8  O 


Exercise  11 


I  L  8  CW 
E  8  WI  L 
OWI  8  E 
SWI  EL 
L  C  O  C  8 
8  8  E  O  E 
C  I  L WS 
COWOE 


0  I  WO  c 

c  o  sws 

1  OWC  L 
8  C  8  C  O 
LE  I  WO 
WO  IIC 
L  WE  O  E 


EWS  I  L 
WL  IOC 
OCSLE 
WL  E  I  O 
CWS  L  C 
LEL  8  W 
ECHO 


C  8  O  L  E 
E  L  WE  L 

0  I  OLW 

1  8  C  L  I 

0  8  C  E  I 

1  WCOS 
O  S  I  L  C 


E  C  E  O  I 
L  I  E  C  8 
COWI  E 
EWSWE 
OWL  I  E 
C  L  SWC 
BWI  E  8 


LSEOW  CILI 


LC  8  WL 
W I  C  C  I 
OW8  O  I 
EE  8  C  I 
IWE  8  C 
CEWO  8 
I  C  LOE 
LOWO  I 


0  C  I  E  8 
8  O  I  8  L 
WB  E  C  I 

1  COLW 
I  I  OLW 
OE  I  L  C 
WI  8  EW 
E  I  E  8  C 


Exercise  12 
C  I  owo 

EWEWS 
EOE  I  8 
LWI  BE 
WOLWE 
L  8  WE  8 
8  CWI  O 
LOS  I 


LWS  E  E 
E  O  C  L  I 
EWOLC 
OLOC  8 
ELO  I  6 
C  I  C  OL 
OELCW 


ILCOL 
LWC  L  S 
OS  WWL 
IOLCE 
S  C  C  S  E 
I  WS  C  L 
S  C  L  WE 


e.  Exercises  18  to  15—  The  189  characters  in  each  exercise  consist  of 
three  sequences,  each  of  which  is  made  up  of  three  sets  of  the  21 
characters  in  lessons  1,  2,  and  3  arranged  in  random  order. 


HE  O  E  N 
KB  B  GB 
LD  J  YM 
NMCKE 
MOCDH 
KM  J  E  T 
TJYSHI 
KB  JBK 


L  8  YE  C 
HC  WO  8 
M  J  I  TJD 
LBB  TN 
HC  FBY 
D  CHO  8 
NENT  V 
DWLYB 


Exercise  18 

TTTWFN 
OIEJT 
VDWO  J 
I  GMO  8 
VB  J  I  T 
OMKT  Y 
CB  J  L  B 
TTWRG 


VKN  I  B 

MSLFG 

YSDVE 

TUNBW 

BTJTJWB 

F  EMV  L 

QVHFN 


TJKGC  T 
HVB  YF 
G  Y  J  V  G 
WDLKI 
LHFFE 
TJI  WI  O 
DF  CBO 


Dtttfefld  by  Google 
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Exercise  14 

LVOJT  MVONB  IGMLO  WCKBJ  BSKKY 

JJKTTCS  HOUEK  TEWSV  IDYFT  WN  L  I  O 

HEJHF  YHDKW  GCFYJ  WML J E  LJYSN 

ECKND  FYOSC  KBBRG  TVICO  TEFBR 

LKDHV  TJVWDB  UH  QHN  ITEOM  WTTGIM 

FJTOL  TBGVM  HYLJK  WY RES  VFIBT 

BBCJG  UELDN  UDHVW  DWHfiS  ONFIE 

IMNCS  TJMCEF  GYKO 

Exercise  16 

YMSBD  WLUFE  SOVGN  GSNMC  MCFWG 

VCEBK  NTVDY  BHIHO  LIUFH  I LTB J 

KTTTYB  JKOEB  WJDTM  SJTIK  YESME 

JVOLH  BMHCF  ITJNGV  TJKWJB  OYBHD 

WEFNTT  VIRLG  DWOSB  YKDFG  CBLNT 

CDDNJ  STHKB  CGOSO  INUEY  NDJTJT 

LOYBE  EFLB I  WUYFV  GVGBF  MTEJC 

IKWKB  BCMHL  HMVW 

/.  Exercises  16  to  18. — The  275  characters  in  exercise  16  consist  of 
a  gradually  cumulated  presentation  of  the  seven  characters  in  para- 
graphs 15  and  21,  lesson  4.  The  189  characters  in  each  of  the  exer- 
cises 17  and  18  consist  of  nine  sequences,  each  of  which  is  made  up  of 
three  sets  of  the  seven  characters  in  lesson  4  arranged  in  random  order. 


A  A  A  A  A  PPPPP  APAPA  APPAP  PAAPA 

qqqqq  AQAQA  PQPQP  APQPA  PQAPQ 

APQAQ  XXXXX  AX AX A  PXPXP  QXQXQ 

XAQFX  PXQAP  APQXQ  APAQX  ZZZZZ 

AZAZA  PZPZP  QZQZQ  XZXZX  PZAXQ 

PXZAQ  XZQPA  ZAZPX  QPQAX  44444 

A  4  A  4  A  P4P4P  Q4Q4Q  X  4  X  4  X  Z4Z4Z 

PA4QX  4PAXZ  A  Z  A  Q  A  ZQXP4  QP4ZQ 

Z4XPX  5  6  5  5  5  A  6  A  5  A  P5P6P  Q5Q5Q 

X5X5X  Z6Z5Z  45454  5PXZ4  P5PX4 

4ZAZP  5XQPA  AQ545  QAXQZ  Z4AXZ 

Exercise  17 

X4Q5P  4QZ54  Z5QPA  PAZXA  XXPZ4 

AA6Q4  AZQZQ  PXP55  4XA45  QPZP4 

ZXQ55  Z  4  P  XX  QAAP4  QZZQA  A  4  X  P  A 

4FQZ5  XX  5  5  Z  XPQA5  FQ4QZ  4ZAAP 

455XX  54PXZ  4ZQP6  6A40Z  XAQAP 

XAPQX  PAZQX  Q45XZ  Z54PA  54AZX 

5ZQPA  454AP  X46ZQ  QXPZA  XPAPQ 

5QZ  A  4  5  4  QXZ  PX  5  4 
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Exercise  18 


Z  P  A6Q 
Z554P 
Z  Q5QX 
P4QXP 
Z  AX4A 
A  Q  A4X 
ZPZQA 
4P 


X4PAQ 
4ZXP  A 
A  AX4A 
5AXQP 
Z5Z45 
Z  Q5XP 
Q4A54 
5FAQZ 


P5XZ  A 
AXZ  A5 
P  Z  4  A  Z 
4AXQ5 
AZP  AP 
PZAQ5 
ZXQXX 
Z  Z  QX 


45ZX4 
QQP64 
ZAQP5 
Z  PX5Q 
XPXXQ 
4P4X  A 
A  5  P  4  A 


QQ4PX 

5PZXQ 

4X5Z4 

5ZPQ4 

4Q5Q4 

6Z64P 

P55XQ 


g.  Exercises  19  to  21. — The  252  characters  in  each  exercise  consist  of 
three  sequences,  each  of  which  is  made  up  of  three  sets  of  the  28  charac- 
ters in  lessons  1,  2,  3,  and  4  arranged  in  random  order. 


C  V  C  QF 
P  5  K  D  L 
BE  J  LW 
FP  ZMO 
FYBJL 
FDKQG 
XBZ  VT 

zxs  wtr 

FK45B 
N4YXO 

z  c 


HNRQI 

XMDLP 

MAE  F  Y 

LB  J  X  Z 

FYBUM 

TH  C  XG 

54EQW 

AUHVW 

FNCPW 

TKSHJ 

WT 


SB  A  SB 
VZXYD 
GC  T  C  V 
TJLTJ4W 
OTPGF 
MP  T  QF 
LKW5R 
4H5QE 
WXD  VB 
I  GUWN 
EX 


BXN  I  Y 
6  A  P  I  J 
B  S  WXX 
GB  VMS 
PLTJOW 
S  V  O  T  A 
S  JHFB 
S  PLDV 
FRABQ 
S4E  G  I 


N4HGU 
EEDOC 
TJWT  S  P 
FDHAW 
P  S  YT  E 
5TJ  I  YD 
GT  C  LO 
D  A6RV 
QDLNB 
UAQGL 


E  PWGO 
FKR5Q 
X4ZB  P 
ML  TDK 
BONHC 
KDMEA 
E  G  C5X 
E  SHCM 
QDMYM 
S  Z  J  T  I 


Exercise  19 

TJDAED 
8  T  VZ  Y 
SNE  IM 
S  ENBB 
YWD4N 
V5N  AM 
P  C4K4 
J5TJPN 
WGT  CM 
HO  JEE 

Exercise  20 

NB  VGT 

YWJRO 

TVSXN 

BFWMZ 

AM  J  S  N 

QABPD 

VLIHD 

Y4S  B  O 

5XQ4TJ 

E  C  O  I  F 

Exercise  21 
F  z  E  v  A 

MN  S  T  I 
CB  J  84 
FDYXU 
5RO  VM 
8  C  ZN4 
B  J  V  A  I 
TJL4BN 
4RTNF 


X  J  YHB 
O  G4N  Q 
FTJO  CK 
CHZIL 
MCXO  G 
5  Y  JEH 
XATJC  L 
TV  I  WG 
TJA  I  J  P 
KO  YKV 


ATJ5WX 
IQC5F 
O  S5Z  J 
BFNKX 
AKXZ  I 
E4QH  V 
B  J  PMI 
M5KVH 
ZB4TE 
P  C  O  L  E 


QPNXW 
ODL  A  I 
TJWS  J  L 
QYB  I  J 
HDYLE 
Z4BBF 
TOKYO 
KQ5CL 


Digiii/wlby  Google 
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AHW4B 
Q5TJH4 
TTLGZ 
DKQZT 
MP  I  QW 
I  GBTJE 
YDXL5 
T  A  QM  D 
NF  ZKH 
QB  RMB 


ZCLPV 
4YBB4 
Q  E  I  GX 
QVL  SB 
6NC  04 
UZOJX 
DKZMX 
NY  JSR 
G  YF  Z  B 
GX  I  J  P 


5HGOE 
Q  I  HEN 
J  YTJ  J  F 
E  TDN  Q 
I  Z  P  V  A 
XGS4W 
TJA  V  P  A 
D  I  J  FY 
Z  A  B  C  G 
PH5XX 
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A.  Exercise  22  to  £4.—  The  355  characters  in  exercise  22  consist  of 
a  gradually  cumulated  presentation  of  the  eight  characters  in  para- 
graphs 16  and  22,  lesson  5.  The  216  characters  in  each  of  exercises 
23  and  24  consist  of  nine  sequences,  each  of  which  is  made  up  of  three 
sets  of  the  eight  characters  in  lesson  5  arranged  in  random  order. 


Exercise  i 

11111 

11*11 

22222 

12121 

21 121 

«  1  1  m*  1 

21  221 

&&&&& 

13131 

23232 

23221 

1  1  321 

66666 

16161 

26262 

36363 

13636 

26211 

32616 

12323 

77777 

17171 

27272 

37373 

87676 

62317 

71632 

17311 

27762 

63632. 

88888 

18181 

28282 

38383 

68686 

78787 

76323 

21278 

13167 

61832 

87286 

67183 

99999 

19191 

29292 

39393 

69696 

79797 

89898 

36981 

81273 

62927 

63817 

86193 

32917 

62978 

00000 

10101 

20202 

30303 

70707 

80808 

90909 

03832 

13826 

71826 

90970 

79928 

61700 

37616 

10328 


Exercise  28 

02176 

16290 

89713 

38897 

23809 

23810 

38962 

86721 

09167 

73037 

62967 

23170 

89398 

16182 

00182 

19327 

13008 

97692 

80663 

71769 

30791 

07810 

69382 

83622 

01928 

60373 

97016 

32728 

19689 

82760 

13736 

01699 

88072 

13291 

20183 

81328 

06779 

72366 

09012 

86293 

12779 

38163 

67800 

9 

Exercise  24 

03932 

96318 

07826 

18172 

06792 

79621 

18306 

87839 

30970 

62163 

20789 

19836 

27302 

70961 

81096 

93971 

67283 

80328 

61210 

78690 

70736 

23299 

12871 

08316 

26173 

37869 

18208 

90316 

27093 

70876 

03281 

91067 

26893 

29167 

03719 

38681 

70826 

31920 

29306 

91083 

79867 

32281 

20619 

7 
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i.  Exercises  25  to  39. — The  216  characters  in  each  exercise  consist 
of  two  sequences,  each  of  which  is  made  up  of  three  sets  of  the  twenty- 
six  letters  and  three  sets  of  the  ten  numbers  arranged  together  in 
random  order. 


If  sent  in 
If  sent  in 
If  sent  in 
If  sent  in 
If  sent  in 
If  sent  in 
If  sent  in 
If  sent  in 
If  sent  in 
If  sent  in 
If  sent  in 
If  sent  in 
If  sent  in 
If  sent  in 
If  sent  in 
If  sent  in 
If  sent  in 
If  sent  in 
If  sent  in 
If  sent  in 


14  minutes 
10  minutes 
8  minutes 
7  minutes 
6  minutes 
5  minutes 
4  minutes 
4  minutes 
3  minutes 
3  minutes 
3  minutes 
3  minutes 
2  minutes 
2  minutes 
2  minutes 
2  minutes 
2  minutes 
2  minutes 
1  minute 
1  minute 


24  seconds, 
48  seconds, 
38  seconds, 
12  seconds, 
10  seconds, 
24  seconds, 
48  seconds, 
19  seconds, 
56  seconds, 
36  seconds, 
19  seconds, 
5  seconds, 
53  seconds, 
42  seconds, 
32  seconds, 
24  seconds, 
16  seconds, 
10  seconds, 
44  seconds, 
26  seconds, 


the  speed  is 
the  speed  is 
the  speed  is 
the  speed  is 
the  speed  is 
the  speed  is 
the  speed  is 
the  speed  is 
the  speed  is 
the  speed  is 
the  speed  is 
the  speed  is 
the  speed  is 
the  speed  is 
the  speed  is 
the  speed  is 
the  speed  is 
the  speed  is 
the  speed  is 
the  speed  is 


3  WPM 

4  WPM 

5  WPM 

6  WPM 

7  WPM 

8  WPM 

9  WPM 

10  WPM 

11  WPM 

12  WPM 

13  WPM 

14  WPM 

15  WPM 

16  WPM 

17  WPM 

18  WPM 

19  WPM 

20  WPM 
25  WPM 
30  WPM 


Exercise  2t 

9 

P9JZ5 

WOR7Y 

CI2LZ 

G14S  B 

V485  I 

H8TTK 

I3SEX 

1PKVTJ 

6  Q WDM 

TQOV6 

BBNXY 

BMD1L 

C 0  J  T2 

0H87C 

9WA  F3 

N  N  Z  HG 

9X9  J  E 

KFE37 

0  A  OA  F 

G4Q66 

O  LTJBTJ 

2DMX7 

TJY  Z8B 

636A  I 

3UT87 

7YRPE 

Q2I0M 

DEU98 

BP0G1 

X9SHV 

4TZ1W 

J  KXMV 

5PVIF 

DY9L5 

E40BT 

2F02G 

8HLS8 

B  A  Q  F  Q 

ANJKJ 

COLWZ 

4HEM3 

0DXWC 

1NNG5 

o 

Exercise  2i 

ft 

31  HO  J 

V  Y  V0A 

NPBQS 

7ZZQF 

C4F  Z  G 

6H37T 

K2HXY 

G80  I  B 

W4T7MM 

0OTJD  G 

8KXTW 

2MO  S  A 

US  T59 

JV1LC 

8XE  E  J 

F6TPD 

49  C  I  A 

B60KB 

7NP5D 

LEI  BB 

3WL21 

N6Q2P 

WB904 

YAJQC 

Y9B  I  V 

GXE43 

IT  J  Q  L 

FTTBM3 

NB7G9 

8KXWS 

6BD1H 

JZH5A 

LDONB 

T0KS  V 

I  G  Q  08 

L5KMZ 

6FZPT 

5MP6I 

01WX8 

VCQ2V 

DE3EY 

C  A  742 

8H7FN 

V 

525112*- 


43    5  ,Google 


33  Original  from 

UNIVERSITY  OF  CALIFORNIA 


SIGXAL  CORPS 


Exercise  %7 


5Z7YP 

OBTJFH 

92BXO 

EMQ68 

KZFN0 

DK4L2 

F4DCB 

GDW85 

6TTE  QO 

JB0HH 

GW1J3 

JLMCA 

MQX9V 

P  I  T1V 

YWGTT  I 

C  Z5N  8 

V  S  A81 

496X7 

21  NTS 

P7T  B  I 

B3ATE 

K30AM 

H8TN5 

MYT0X 

2  P  2D  X 

EV0T4 

97NW0 

5WS  L7 

3Y  CTTN 

S  J  I  BE 

TT  QM  Z  O 

IT  V      TC  V 

Xi    X  OAd 

T  fl  A  fl  IE 

TTTDfl  A 

4  T-  fl  T  O 

R  TT  B  Z  G 

1  "R  WTT<1 
i  A3  w  n  o 

VQIPP 

• 

ZBEPB 

<J            Aj    i  o 

*• 

1  .At  f  i  i  st  &o 

GUN  I  X 

G6GXZ 

B1P6T 

B  QDL7 

TTE3Q1 

731  BT 

59BXN 

TIPEK 

02YQH 

O  TXW4 

61  TJFN 

LA3T  J 

P  WZ4E 

S  S  J  2  A 

V87C  J 

0MH5F 

H5C9M 

C048B 

S  V  ZXO 

WMVD9 

FA2L0 

D8B4N 

E7QC  E 

P  Y936 

SCLQO 

Z  T247 

Dl  V7I 

2JJ  JDN 

WWE0N 

MY8H3 

V  X  Q  1  9 

BALSZ 

FCLP1 

G4TTXM 

XH08R 

HDGZP 

091  EG 

M5J6J 

V8PS6 

rV       J    I    |    \  1  /  KM 

UFYBR 

T  55  A  B 

TO  IKS 

K 

X050  P 
3A2PK 
KB  LKO 
JTDT5 
7 C  N4B 
Z  S89B 
B60OZ 
4  J  E  J  W 
31C6Z 


FDLVI 
JTTNZ  Z 
61QN0 
W2I  PH 
B88B4 
WO  X  A  9 
LCB1N 
X59KQ 
VF84E 


Exercise  29 

B  S  HOG 
XS9D7 
H2WA4 
S  C8I4 
30QK6 
BM7TJX 
2  V  D  V  I 
NTJ  C  PK 
FRSKQ 


WX911 
3YTJ6M 
L7  J63 
GBEHE 
D1WYO 
8TTP05 
I  DP  AT 
THY7L 
5 


M5M0Q 
B  A  V  Y9 
TE  VZ  F 
TQCFG 
2  A  S  G  J 
HEMGH 
TM72Y 
I  L  G PS 


AWTWX 

J9I  09 

TJ1KYB 

F084T 

L650B 

MCTJTN 

G217F 

518QE 

VZ  S  J  Y 


F  SH0P 
2QT  V  I 
ID  CW2 
174HK 
9BMOG 
T7BLB5 
J3GF5 
B  C  T  VD 
IMB0N 


Exercise  SO 

ZU5AG 
OMV8Z 
B  V  J7Z 
N36E  Q 
E  P  YH  I 
I  PHBB 
AODK6 
W9X4Z 
7E73Q 


XNXTB  C 
GYD0C 
7YDL6 
X28M  J 
FVOCW 
4YP  ZD 
2A2TK 
0S8L  S 
9 


0  43KG 
IEP  A3 
S  FEB5 
HLP  SN 
81KH3 
9640M 
AXXVW 
6NQL  J 
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ft  7  p 

C\  TW ft RTT 
w  XVIDOXX 

T  (id  R  fl 

A  IN     V     r  Xj 

T  O  K  V  O 

TP  1  W  TT  7 

V  T177  "7  XT 
X  W  /  JL 

Y  (*\  TT  A  V 

TUT  V  C  OP 

A    Vfl   A  C 
A  -A.  O 

TTP  T  P  V 
U    X      X    r  V 

Q  OQ  T  T 
^4«0  X  X 

W  D  tf  X>  JN 

7  T    T  "P 
(  L  J   XV.  1 

O  TIT  A  C\  T 
U  W  ii  U  d 

T>  TUT  TT  T\  V 
Xv  jJk  U  XJ  X!i 

G31K1 

J  2  I  N3 

D  KM  S  K 

S  I  581 

J  NW2H 

A  G  WD  C 

YTT9XX 

D6MYG 

UZPSK 

Z  E  I  W  J 

V0HBTT 

FP30T 

6VNP  F 

L7Y6C 

23074 

909L  F 

BQBBC 

A4A  V  I 

Q11EB 

MXT5Q 

7LJZT 

68Z8O 

O  GBH4 

E 

Exercise  82 

1 

ilM  T  T)  T 
4v  1  a  1 

T>  t  r*  TW  ^ 

X  w  0  p  w 

A  TIT  Y  O  A. 

TT  TT    O   O  ■ 

T         V  TT  TT 
X-*  XJ  X  XX  J!# 

Oft  W  V 

X?  JB  f  O  O 

P  TT  T  P  P 

U  -u  v  XV  Zj 

IiXt7  X  ju  Xj 

T>  T?  /1QTI 
X5  XU  Kj  y  ±J 

0  x     w  xx 

flV  O  TT  T 

IT  Q   TT  KQ 

TT  o  n  Q 

vJ  /  Von 

AIVT  a  7P 
A  c  XV 

NXP1F 

J  OHX4 

67P1E 

3VTTOB 

MQ  YTJ8 

98  J7E 

2N9TF3 

G  A  WH0 

RXTQG 

3CWKP 

0B  L94 

MR  V  J  Z 

LZ8JD 

C7V  S  A 

NF  I  P  I 

T  YNZ  Q 

W65A1 

OIH  I  D 

S  GFDC 

K5BLK 

420  E  5 

YH2XR 

OMT  S  6 

F 

Exercise  38 

TT  T  T>  V  TT 

XL    J      X      V  u 

ovoa  t 

SB  X  O  tx  X 

^iTTftl  7 
O  XJ  ox  / 

W  i    v  L 

T17Q  AO  O 

A  J  UJLo 

OOU/O 

JVI  X  \j  \j  o 

J  X5  A  XX 

TT  TX7  T  ft  ft 
U  W   X  DO 

u  x  v  xj  m. 

I)    X;    X)    I*  ^ 

IVXXX  DX  JJ 

TT  IT  Aft  V 

T\  l?p     A  Q 
X-r   X     Xv  A  W 

TT    T   V  Tf^ 

X   X  A  V  4 

xv  xv  vx  A  4 

7  A  A  ■KT  T? 
^               IN  J? 

Jr  0  0  O  X 

T   T  Y  i  O 

HW1TR 

TP9QB 

X9W06 

ITS  ETA 

NM176 

A  T  BP  Q 

X1G4D 

5CZTO 

E2TT  J  G 

HY  I  I  B 

Z923H 

SM33P 

J  K804 

LPWK2 

VLJFD 

KR1V4 

S9THB 

FX81  C 

B  C  AGO 

WQY8N 

OB7V  L 

NDF  E  Z 

BOM6TJ 

7 

Exercise  84 

T  TT  Rfi  ft 
Xj  U  OoO 

TT  V  ft  n  W 

*±  Zj  w  ti  is 

P  T  TT  T  TT 
J3   X    U    X  XV 

TT    A     Q   Tl  O 

V  A  O  XV  o 

TP   T  MTT  T 
r   J  IVLXl  Xj 

XJ  W  /  O  Zj 

A  Op  TT  TT 

UOL  U  V 

Vr  oXv  U 

Ti  F  AW  T 
U       O  x\  X 

V  WX  X  \> 

a  n  T 

QAT9  R  7 

C7iTl*0  O  # 

PY  Ti  Q  P 
xx  a  iJ  w  r 

1  P  P  7  A 

H  T.  T?  T  T17 

i   i7  *io  1V1 

TTT  A   T  YQ 

VI  T  7TT 

O  T  A  T  T17 
*5  X  D  X  W 

XXJPk  PAT? 
WW  ^  *4XV 

P  1  A  n  TT 
13    I  O  vi  XV 

1  O  X\  ft  A 
X  W  U  O  A 

J3RPW 

VK8VT 

O  F  E  Z  7 

32V  TO 

E  Z  L4Y 

TJCDB 

TJX  Y  08 

X2GM6 

L  MP  TT  A 

T7IHQ 

NB095 

65E1F 

Q9GFH 

PPKAL 

I7H2S 

UC  JXN 

S  GNZ0 

BS34M 

8 
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Exercue  So 

i  O  T    X  XV 

■npfli  f! 

Hfi  R  V  R 

PRC  5*  IT 

4T  TT  J  H, 

4F  Ii3H 

QVOZA 

LKD90 

L  J  R  Q  O 

PRQT  T 

R  X  W  I  T 

0  A.  vw   x  X 

OG  BQA 

V  W  X*    *e»  XX 

VMMX  Z 

V  1  Y  Y  I 

O  w  v  Mm  M4 

4  VT       X  X 

M   X^  *  XJ*  W 

B17PO 

HM  I  NY 

2DUX4 

8YMWX 

J  ML  I  0 

8  6MB  K 

471  J  8 

GXEOC 

BOA  N  C 

VBPTJD 

T  QWO  F 

OU  £i  X  JU 

X    IV  XS   v  X 

3Y  T  C  9 

F  TJ7TJ  Q 

flA  Q  A  H 

\j  a       a  xx 

2KN  V  S 

6LEI  0 

211KT 

72PWV 

5H8ZG 

EB&0L 

3TDZS 

9N40  0 

B 

Exercise  36 

Iff  K  S  B  A 

WflQ  O  V 

TJ  1  Vfifl 

VYPBE 

NM3  0  1 

a   t  i_J    JLj  x» 

MV  R7Q 

K  D  TWA 

X  WLTTB 

mwm   WW           V  JM 

C  IB  7Y 

w  x*  x  x>  v 

!L  J  ZQ2 

XJ    v  XJ 

X    X^  UvC 

S  TT  C  4P 

-A-  ij  r  ou 

Q4ftO  Y 

RAP  R  T 

ov  X  XV  X 

T  2  A  R  ft 

X   Jw  XX   Xj  D 

1  P  QTT  J 
x  m       jx  u 

8KTHH 

FJ6TH 

87071 

K5KV6 

FHC  YO 

B8MT3 

TJ9RO  Q 

O  S  ML  1 

QJC2X 

34NK5 

TJ  R  T,  V  R 

A  A  Xj   V  A 

V  *J  XJ  f  vX 

X      X    J*   XJ  if 

XJ)  jx   a      X  XX 

4  Z  WW 

XJ   VX  W  ww 

O28S0 

3B1N9 

P  P  T  F  J 

B  A  142 

X0EMC 

1  JKZA 

WU2QB 

8A8V6 

T 

Exercise  37 

p  O  a  n  a 

J?    \-J  A 

T£  ft  1^  4 1 

XX  90if«J> 

V    A»X  f   XX  W 

T  flY  M  T 

V  A  R  T.  T 

7  ft  N  R  .T 

XJ    O   iV   XV  W 

O  fj  U  V  XX 

\JT    X    X  JUC7 

W    i     tj  \J  jO 

1  F  Q  TT  V 

X  .it    v  w  V 

ROY  Y4 

x>  V  X    X  "X 

MA  277 

N6D  Z  0 

V  V/  V  JW 

2  YHB  T 

XJ    x    XX  X>  X 

9SBTT  P 

CI  C  P  s  0 

X    XJ   «ft  XM  W 

42 WE  B 

B  E  I  I  K 

0R91M 

A  G5Y  Z 

97U82 

TN  I  TX 

QAHN6 

82051 

7YWVB 

Z  VBF5 

K  T)  (I  Q3 

A  X/  V  O 

F  J  TTB  TJ 

X     V     V   X#  XJ* 

S  1VOW 

8L3T6 

XGTEL 

9LXB  C 

PZCM7 

FGE4E 

UP  J  81 

MOHHD 

J  B23K 

— 

NP0WC 

B04AQ 

4 

R  T  R  K  S 

XV    X    XJ   XL  0 

4B  a  01 

*  XV  vx  x 

F  A7TJD 

Q14QF 

L  9X00 

*E  TC  R  T}  Z 

£i   -XL  J3i   X/  A 

O  NOT  T 

V36S  I 

NCM84 

JOB  Y7 

E  3WZ  T 

GYDTJF 

BWP36 

P5762 

6 A  LHS 

p a v  qb 

x      n  u 

J  K  I  1  O 

W    Ja    X  X 

H  VXX8 

BOM  A  C 

Z  UW25 

H  T  v  a  L 

XX    X     V    V*  XJ 

2YMJ  Y 

a   X  XIX  v  X 

K3VV0 

GBKX8 

2  8  P4L 

71QTM 

EPP5W 

LBH8M 

06E  C  T 

Z31  I  1 

X05TTO 

TJB  C8TJ 

B7Z4Y 

ANT  V0 

64  A  J  2 

C  JH6F 

HFWMG 

9QQ2N 

Y7Z9D 

KAL  Z  X 

R8NOD 

FOHQW 

I  D3S  E 

S 
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Exercise  39 


AOHMl 

CPDGR 

KQH7E 

S  I4VN 

I  TJW0Y 

S  J  X2K 

DF381 

LRVBD 

GKGZ9 

XP2XE 

663  O  T 

C1T  Z  0 

55F  I  F 

J  MR  IT 4 

5YT49 

A3NTJQ 

BZLSO 

W8WC9 

L8YP  J 

87V20 

MB7HA 

E  ONFW 

IP 9 C  E 

CDZOS 

QW15  J 

27S4T 

6MH9D 

MDOAI 

GYXNV 

G  V  HUB 

GAQB0 

Z  LE60 

FKTB  O 

6YIQC 

WMJ  P9 

4483  S 

KZ2TJ8 

6R2NB 

EF  VPY 

0ANX0 

H583X 

L37LX 

TRJ1I 

TJ 

j.  Exercises  40  to  54- — The  216  characters  in  each  exercise  consist 
of  two  sequences  each  of  which  was  prepared  in  the  following  manner: — 
First,  three  sets  of  the  26  letters  were  arranged  at  random  into  five- 
letter  groups.  Next,  three  sets  of  the  10  numbers  were  arranged  at 
random  into  five-number  groups.  Finally,  the  letter  groups  and  the 
number  groups  were  mixed  together  in  random  order  to  make  up  a 
sequence. 

If  sent  in  14  minutes  24  seconds,  the  speed  is  3  WPM 
If  sent  in  10  minutes  48  seconds,  the  speed  is  4  WPM 
If  sent  in  8  minutes  38  seconds,  the  speed  is  5  WPM 
If  sent  in  7  minutes  12  seconds,  the  speed  is  6  WPM 
If  sent  in  6  minutes  10  seconds,  the  speed  is  7  WPM 
If  sent  in  5  minutes  24  seconds,  the  speed  is  8  WPM 
If  sent  in  4  minutes  48  seconds,  the  speed  is  9  WPM 
If  sent  in  4  minutes  19  seconds,  the  speed  is  10  WPM 
If  sent  in  3  minutes  56  seconds,  the  speed  is  11  WPM 
If  sent  in  3  minutes  36  seconds,  the  speed  is  12  WPM 
If  sent  in  3  minutes  19  seconds,  the  speed  is  13  WPM 
If  sent  in  3  minutes  5  seconds,  the  speed  is  14  WPM 
If  sent  in  2  minutes  53  seconds,  the  speed  is  15  WPM 
If  sent  in  2  minutes  42  seconds,  the  speed  is  16  WPM 
If  sent  in  2  minutes  32  seconds,  the  speed  is  17  WPM 
If  sent  in  2  minutes  24  seconds,  the  speed  is  18  WPM 
If  sent  in  2  minutes  16  seconds,  the  speed  is  19  WPM 
If  sent  in  2  minutes  10  seconds,  the  speed  is  20  WPM 
If  sent  in  1  minute  44  seconds,  the  speed  is  25  WPM 
If  sent  in    1  minute  26  seconds,  the  speed  is  30  WPM 


Exercise  40 


J  WB  VP 
DYOFH 
ZWB  JX 
DEMI  N 
XCB  YK 
KXGYT 
HGHBX 
DELQ  J 
77511 


WL  T  Z  TJ 
QFXKN 
69134 


A  I  Q  S  X 
HEDST 
T  I  EMU 
PTJOKTJ 
QHZZE 
NF  S  SD 


MM  J  TJ  O 
TGTJL  S 
XYLVE 
09826 


69868 
63509 


DGMWR 

I  L'B  c  P 

54046 


N  V  I  F  Z 
NP  AMY 
W 


QV  A  GY 
I  VRFT 
30721 


GPOHS 
WXVB  A 

39903 


25104 
72847 
65843 


O  C  F  A  J 

27812 

C  JEOQ 


APNCB 
ZCRLE 
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Exercise  41 

ST  W  Hi  W  X 

R  A  R  C  X 

HVVYR 

XX  V    w    X  0 

MR  P.  TT  Ti 
XIX  ID  XV  XX  XJ 

VOX  IM-* 

CWQE  J 

v    W    ^  A  If 

DPOFK 

T  T  T  L*  S 

*J      x      X     Xj  O 

N  P  V  O  D 

DQYTO 

i/O  X  OA 

4974A 

HITH  R  Y 
XX  \J  XJ   O  A 

Z  R  QR  T 

Xi   A    VJ±  XJ  X 

J  Z  T  H  A 

If  p  N  L  Y 

XX  r     J- V    Xj  jtx 

flfi77ft 

ciqoa 

MXUBM 

VVBBG 

05423 

LLOXP 

NGFQE 

PWSPY 

DO  AS  Z 

T  J  I  J  W 

YXE  AS 

MO  KUF 

48179 

ZHCUfl 

I  I  Z  D  N 

64899 

BMTYE 

80762 

AWT  j  a 

XCNQH 

31636 

EH  C  K  S 

BLUFV 

21067 

D 

TT  fl  P  Tj 

X    XX   X    X  xj 

9A924 

V*  xx  xj  m  w 

J  MR  WR 

1  Rfl73 

*TX  V   XX  X/  J? 

5A476 

k  s  o  n  p 

Xj      O      \#  X 

Z  7TTYN 

/j   mi   \J    X  0 

\J            X4    VjJ  XV 

Y  J  fl  SX 

A    J     V   Xlt  -*V 

01  1  73 

V  X  X  t  0 

YVAHL 

j^.  li    A  AX  Xj 

V  X*.  -*V  XV  V 

FMWWH 

OA  VBN 

vy  A    Y    XJ  A1 

QO  T  SB 

V#  V-/    X     0  XJ 

Z  S  I  TT 

FD  I  AB 

VNZVL 

63261 

YXXT  S 

53424 

MKEFK 

RNVZW 

TPNLM 

DFGIR 

T>  T  T  f!  O 

XJ1   v    X   \J  w 

XX   Vj   XX   v  KJ 

**  c/  v  ■  x 

J  TT  TT  P  A 

93872 

HDHET 

60688 

Z  QYB  F 

BWLOB 

57901 

XMP  AO 

WCGIT 

a 

Exercise  43 

71  71  4 

P  Tl  T  *  fl  Q 

X?  XJ*  XJ  VJ  Vj4 

vo  V  M  x 

Z  HYMP 

Xi  XX    X   Hi  X 

a  v   x  \r  vy 

A  JX  XX  W  XJ 

92604 

Z  P  TTTT  N 

JJ     XJ   XX  XV 

R  E  F  N  P 

XV  XZt    X     1  ^  X 

5R042 

FT7V  S  L 

STOAA 

B  KWP  W 

T  M 11  C  A 

X   XTX  X/   V*  A 

Y  Q  J  fl  T. 

T  T  V 

TNRXS 

YZQTE 

UBODG 

37960 

I  NVKQ 

OZNUB 

PZLBD 

JFILJ 

V  A  J  EG 

HYMO  C 

08435 

VPWER 

61851 

I  S  OME 

Z  S  YWS 

HXXPM 

XWFQT 

C  UT  LN 

KCTAK 

HQtraF 

32729 

59214 

76840 

YADRR 

B 

Exercise  U 

27052 

85703 

QVWNS 

S  OMDW 

N  X  L  Z  R 

p  K  n  S  A 

UOIZX 

46166 

A  A  L  I  O 

fl  E  J  T  K 

V.T   B    V      X  IV 

W  T  TL  K  F 

V¥    X    xv   Xj  J 

40870 

CBHMK 

Xi    \J    X*    \X  X 

fl  T  J  Y  H 

V     X     «J    A  XX 

"R  P  TT  Z  P 

XV  X   XX  Xi  x 

28301 

JKYVL 

F  CI  T>  V  Q 

X    VT  X/    V  V4 

MTYUB 

D  QYWN 

HBZYM 

61686 

84357 

LDKQZ 

ML  E  OW 

09202 

J  FOB  W 

S  E  J  A  T 

EIVTR 

32145 

NLCJF 

XSQAI 

GTDCN 

HZGOD 

KYUS  C 

53097 

KYHE  I 

18974 

VFXAQ 

OPMVP 

XT7BT7B 

P  ■ 

■ 
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Exercise  45 

vfY  T>    Y?  XT 

JVL  A  IV  JS  V 

T  T  TUT  T>  Tir 

TT  O  W  W  T7 

1  AA7G 

T5    V  TTTTTXT 

B  F  U  W  X 

SRQQfl 

v  U  W  A 

TT  P  P  A  T 

XX  \j  JQj  A  J 

p  it  O  T  T 

R  AO  Q 1 

O^D  i  4t 

x   X  u  O  V 

ft  1  «ioq 
o  x  o«o 

XT  X>   O    U  «j| 

U  Sfi  1  I  %± 

D     ^   11   A.  IV 

Xv   \Jf   VV    X  A 

A  TT  T  M  T 
A   U    X  IYX  X 

TT  "R  T  T.  W 
XV  XV  X   1  j  1\ 

Y  C  F  E  Z 

DAZZR 

I  V  O  C  T 

0  JHDH 

KIBOP 

51  889 

%J  X  O  O  C7 

PDYWS 

JWLFR 

V        WW                 J-        J- v 

15730 

PMP  YIT 

X*   XT    X     X  XX 

45932 

62042 

ZXLYE 

COARX 

86077 

T  GEMZ 

NKMK  D 

A  V  N'T  L 

PQIXC 

96143 

S  WGGTJ 

E  J  B  V  F 

TJ 

T?  A  p  n  T? 
J?  A  ±*  U  J? 

O  4  Ol4 

Exercise  46 

TT  TT  T>   TT  T 

U    V  XV  XI  Xj 

T    T    A  TUT 

X    X   A  r  JV1 

T  T  ft  7  T 

T  *R  W  Ti  P 
j  d  ii  u  r 

TJ  "R  TT  T?  V 
X>  XX  XV  X 

W  JV  1YL  W  W 

AA 1  '3  ft 

T     iTTTTTr  Tl 

Xj  XV  W  U  XV 

V  A  ft  H  T 

V  U  0  x-l  J 

A£  A6  u 

T  T    A  rti 
J  Xj  A  1  Hi 

82190 

NEYBV 

A  XT  A  Z  I 

HDNQT 

SVBMD 

70925 

VWFE  C 

TGHY  I 

OKRXW 

54637 

ft    P  T?    T  ft 
O  x    XV  J  o 

r  v  l  l  r 

W  XI  B  Ja|  V4 

OKMZ  E 

GAXC6 

81496 

YO  L MR 

I  FNUK 

JETPU 

YB  NX  J 

92008 

D 

Exercise  47 

iVL  XV  Vx  XX  A 

T  TT  VP  n 

i  r  i  d  vx 

7  TW  7  P  T 
Zj  IVX       XV  A 

m  t   a  trn 
i  i  i\  a  u 

01  ("1  ft  9 

M  *^ 

axooo 

n  p  p  ft  v 

VT  A  XT   O  V 

P  M  P  P  A 

T   /"\  TJ  Tl  TT 
l  y  i)  d  l 

T?  TT       T  Tl 
J?    V  XV  Xj  U 

X  W  \J  \J  X. 

YTTTT   T  T\ 
AAA  J  f 

YTTT     T  A 
A.  U  X;  J  A 

y  t  w  w  jn 

P   fl   7  P  TT 

i>  O  Sb  ir  V 

TT   T   T  Tt  \I7 
U  J    1  xv  W 

PFTTQS 

MY  Y  Z  T7 

S  T  V  WD 

58154 

PLDYJ 

V  v 

ASflZM 

88073 

U  '—'  %J   ¥  V 

MKM  P  N 

RO  vn  A 

XV  \J     V     \J  x\ 

97941 

QIFTT 

CBRLV 

TJEHBX 

Y  I  E  F  Q 

O  C  EKX 

23750 

ACPEK 

41622 

WB  QSQ 

■ 

ON  JDI 

P  Z  LHN 

Q 

/D  /  Ob 

a  p  p  n  7 

WvOoO 

Off  QTTTl 

QAQOO 

T   T?  TT  T  TT 
X   17    X    X  V 

tj  ttt  tt  T^r  v" 
u  wn ivi  x 

PTIQ  V  V 
r  u  V4  Jj  v 

A  XV  £a  £a  X. 

X  /  0**0 

TT  t  p  rp  771 
V   U    V/   X  X/ 

o    f~*   TV  T 

D   \J  3J  J  XV 

XT          XT  T9 

ft  U  A  D 

TT  T7   TV  TIT  m 

U  A  U  W  1 

2LBL  xj  A 

TTT  TT   T     /"\  IT 

W  x  LOH 

TP  A  M*R  T 
I?  A  ivi  xv  J 

X  XL  Si  £  XV 

ooooy 

T\    A     Q   p  7 

X-F  A  O  X"  JO 

X   J   JV  J-i  X 

RJBSF 

DVEPTT 

47556 

I  E  A  I  A 

XWT  NM 

KWGLS 

09082 

67693 

42472 

ORB  Y  I 

XT  ZMP 

NHLKO 

C  GE  C  J 

C  Q  Y  I J  Q 

O  FHMW 

01118 

VBZKH 

VQGDTT 

N 

Digili^l  by  Google  UNIVERSITY  OF  WUFORNIA 


SIGNAL  CORPS 


BFWC  Y 

62100 

MB  P  S  S 

P  Y  I  J  Z 

ENKHO 

MWMAL 

25406 

S  JDUR 

47973 


Exercise  4 

12365 
CWDLV 
V  QXRM 
EEOTG 
UDRGJ 
H  QLWA 
NVHPT 
K  F  J  EX 
I  P  O  Z  Y 

Exercise  50 

43568 
DOZ  IE 
XGQNT 
LXYVM 
QHDBXT 
EEOLS 
C  KGWT 
YCBZX 
X  SUP  I 


28867 

WRNCH 

J  L  F  QK 

35549 

19079 

ORYYW 

30702 

OGMNW 

N 


99843 
WLD  Q  J 
OFHA  J 
GPLEE 
AB  J  F  I 
81469 
09170 
VGMYZ 
N 


ZPBHY 
PXYP  A 
49734 
EN  SAT 
C  A  VFTT 
VLD8T 
SMQEJ 
61638 


YCIEO 
ZMUGM 
Z8UIS 
JXTJD  I 
KEQBV 
CXS  J  F 
ZHB  I  B 
58252 
BELOA 


15982 
57174 
TRZ  QF 
I  VNWB 
AGDRC 
22835 
LWNZ  P 
CKVIO 
61385 


55916 

WPQLL 

87080 

B8NUQ 

J  F  MY  L 

94450 

T  S  SBC 

29858 

40261 


67826 

83033 

T  O  E  T  C 

44289 

N  ATJ  J  S 

10183 

C  QLMY 

A  JFQS 

MXZDN 


02061 

N  A  G  WO 

90718 

B  J  FHF 

LTDMD 

QZTEC 

46484 

97351 

TJB  P  EX 


BB  VEM 
GN  AR  S 
KPCHK 
61257 
EITGD  Y 
L  FT  A  V 
TIC  I  FY 
63087 
LGOZI 


V  QK  I  Z 

J  YZ  JH 

45179 

LABOR 

QCBEF 

77022 

J  TTT AH 

RDVHE 

R  J  LDS 


Exercise  51 

DUR  I  N 
34319 
GKP  FR 
23496 
HB  TJWN 
XE  Z  A  P 
BEKXA 
HRWRTT 
CFOQL 

Exercise  52 

GTJ  I  O  S 
B  XH  V  Z 
65205 
09171 
NPWWH 
46658 
OP  ZNV 
96385 
GP  IWB 


Z  T  YO  I 

a  jwvf 

EMAO  J 

28704 

XH  J  J  Y 

GMJEB 

59763 

MOTWS 


S  KHAR 

N  L  D  V  W 

YGPDD 

WCXQX 

03542 

YMC  I  F 

97941 

BT8KZ 

G 


TTHC  TJT 
E  S  OXTT 
V  AHMB 
03762 
Q  H  J  N  A 
ZYETG 
VDT  OF 
FERPE 


DO  Z  YX 
W8HXY 
I  CXDT 
T  Z  A  CH 
V  Z  NN  V 
11732 
PQQID 
PDMGE 


FMPHL 
ONY  F  I 
MT  ERE 
WKFPM 
GA  C  QU 
TRY  I  V 
XOBTTX 
LKKEO 
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Exercise  58 

O  VXH  J 

E  BRPO 

mob                «t  ^B» 

19034 

27385 

51093 

YFAQTT 

10654 

ODATTJ 

28787 

K  QK  Ii  I 

JTHCP 

96264 

B  I  QK  C 

MR  G  I  E 

FSDXL 

RBYEZ 

S  G  Y  QZ 

VMPHE 

NWTVX 

F  AT7CM 

NLZWD 

JWNHP 

CXTJGY 

KEZPM 

L  J  X  J  B 

QAEXT 

47923 

V  CLSD 

31154 

NEZ  YC 

79307 

FOSBQ 

K8  AN  J 

56620 

WD  KEY 

I  HWI  B 

LSMDV 

MTJTNG 

FOTTQO 

81288 

45690 

WVPBT 

I  HA  GF 

H      ■                                                B                                      r  -  * 

X 

OCLGQ 

H  A  Y  S  E 

Exercise  54 

PPWQL 

KZGTD 

05335 

82192 

B  A  F  EH 

BMV  E  F 

31709 

O  J  Y  Z  C 

WIN  JT 

58426 

46689 

D  OX  AY 

DMS  P  K 

N  J  BTJK 

Hzasx 

17704 

XRWMU 

LRNVT 

C  T  B  V  I 

G  F  XT  LM 

IYJQJ 

RAVKT 

P  B  C  Z  O 

GQTT7B 

63650 

72541  . 

15289 

GK  S  Z  P 

V  L  YD  I 

C  YWXO 

99772 

MN  I  BZ 

AEM  J  V 

FKHH  C 

NQFPTJ 

AXEOF 

EGHWD 

DSWTN 

LBKXTJ 

03046 

84831 

s 

525112' 
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30.  Clear  English  text,  exercises  56  to  58,  inclusive. 


Exercise  55 

EVERY  ACTION  IS  A  WISE  OR  UNWISE  INVESTMENT  FOR  FUTURE  (10) 

DIVIDENDS    THE  PAST  IS  GONE    WHAT  WE  CALL  THE  PRESENT  MOMENT  (11) 

GOES  OVER  TO  THE  PAST  EVEN  WHILE  WE  ARE  SAYING  THE  WORD    LEAVING  (13) 

ONLY  THE  FUTURE  IN  WHICH  TO  WORK  AND  ENJOY  WHATEVER  WE  DO  IS  (13) 

DONE  FOR  AN  EFFECT  IN  THAT  FUTURE    BE  IT  NEAR  OR  FAR    A  MINUTE  (14) 

OR  A  YEAR    CONSIDER  WELL  THEN  THE  EFFECT  YOU  ARE  TRYING  TO  (12) 

PRODUCE  (I) 

Exercise  56  Tot*1  words  <74) 

THE  LOCAL  INTERESTS  OF  A  STATE  OUGHT  IN  EVERY  CASE  (10)  w 

TO  GIVE  WAY  TO  THE  INTERESTS  OF  THE  UNION  FOR  WHEN  A  SACRIFICE  (13)  5 

OK  ONE  OR  THE  OTHER  IS  NECESSARY    THE  FORMER  BECOMES  ONLY  AN  (12)  £ 

APPARENT    PARTIAL  INTEREST  AND  SHOULD  YIELD  ON  THE  PRINCIPLE  (9) 

THAT  THE  SMALL  GOOD  OUGHT  NEVER  TO  OPPOSE  THE  GREAT  ONE    WHEN  (12) 

YOU  ASSEMBLE  FROM  YOUR  SEVERAL  COUNTRIES  IN  THE  LEGISLATURE  (9) 

WERE    EVERY  MEMBER  TO  BE  GUIDED  ONLY  BY  THE  APPARENT  INTERESTS  (11) 

OF  HIS  COUNTRY    GOVERNMENT  WOULD  BE  IMPRACTICABLE  (7) 


Exercise  57 


Total  words  (83) 


THESE  ARE  THE  TIMES  THAT  TRY  MENS  SOULS    THE  SUMMER  (10) 

SOLDIER  AND  THE  SUNSHINE  PATRIOT  WILL    IN  THE  CRISIS    SHRINK  (10) 

FROM  THE  SERVICE  OF  THEIR  COUNTRY    BUT  HE  THAT  STANDS  IT  NOW  (12) 

DESERVES  THE  LOVE  AND  THANKS  OF  MAN  AND  WOMAN    TYRANNY    LIKE  (11) 

HELL    IS  NOT  EASILY  CONQUERED    YET  WE  HAVE  THIS  CONSOLATION  (10) 

WITH  US    THAT  THE  HARDER  THE  CONFLICT    THE  MORE  GLORIOUS  THE  (11) 

TRIUMPH    WHAT  WE  OBTAIN  TOO  CHEAP    WE  ESTEEM  TOO  LIGHTLY    IT  (11) 

IS  DEARNESS  ONLY  THAT  GIVES  EVERYTHING  ITS  VALUE  (8) 

Total  words  (83) 


Exercise  58 


IT  IS  REFRESHING  TO  KNOW  THAT  THERE  ARE  GREAT  FORCES 
FOR  GOOD  AT  WORK  IN  THE  BUSINESS  WORLD    THAT  IMPROVEMENTS  ARE 
BUT  THE  NATURAL  EXPRESSION  OF  UPLIFTED  THOUGHT  THAT  EXAMPLE 
PURER  MOTIVES    HIGHER  IDEALS  AND  THE  RIVALRY  OF  EXCELLENCE 
ARE  LEAVING  THE  WORLD    THAT  OPPRESSION  IS  DECREASING  IN  ORDER 
THAT  SPONTANEOUS  EFFORT  MAY  BE  UTILIZED    THAT  COURTESY  AND 
KINDNESS  ARE  GAINING  RECOGNITION  AS  FACTORS  OF  SUCCESS  AND 
THAT  MEN  ARE  LEARNING  TO  LOVE  THEIR  DAILY  WORK  BECAUSE  THROUGH 
IT  THEY  FEEL  THE  DIVINE  IMPULSE 

Total  words  (84) 

31.  Tactical  net  traffic,*  exercises  (59  to  78,  inclusive).    (See  TM  11-454  for  procedure). 

•Note. — Throughout  lb  to  paragraph       reprocnla  the  separative  sign  It.   It  to  transmitted  "didlt  dldlt." 

Exercise  59 

A2D  V  BF6  29J.8J.2Z  GR6  BT 

EXPECT  DEPART  I945Z  ARRIVE  CRANDLE  2348Z  BT  291812Z  K 

Exercise  60 

A2D  6F2  V  BF6  NR7  NR6  140018V  OR20  BT 

XQZNP  YQZIM  WQZZV  VHSIE    EISIE      HSQWY  QMKZW  BINSE    EHQDF  HIQIT 

WQZXZ  QTFEJ  QVABD  XSREU  CXMPB  ICFOX    WHEIP    ZXXXE  BEHII     ZSHEQ  BT  140018Y  K 

Exercise  61 

A2D  V  PW6  NR13— F— A — BF6  132340B— W— A2D  PW6  GR20  BT 

PQKTY  TWYTN  ZXQWZ  KEOTW  YTQMA  EHRFD  VANCD  TYTWX  ZQPLH  FRDBY 

QWJVU  UWVHE  TEKIIZ  VUPWfl  QZAVH    HOPVVJ  LFLFF    DRBHI    PYQZM  APYWE  BT  132340B  AR 


Exercise  62 


K49 — N — A2D  V  BF6  190049Z  v,m  ST 

INTERCOMMUNICATIONS  UNCIRCUMSTANTI ATED  STOP  COMMANDERS 
DISPROPORTION  ABLEN  ESS  UNWARRANTED  BT  190049Z  K 

Exercise  63 

6F2  V  BF6  NRJ8 — D — T — MPQ — A — BF6  291450U  6F2 — W — KFR  MPQ  OR28  RT 
WZXYR  TRFLT  QASLK    QZVHS     IVQPZ    HYQMA  PWJEL  PTPTX  ZLKXT  JWTKT 
AWATH  QZTHF  FLOCK  ZDNTA    HTYKS  YHZTH  VELHF  ERYYR  HONAY  PARAE 
JTWEN  EPHVS  XOTUX  DTXQM  AFAEL  AEIUV    BT  291450U  K 

Exercise  64 

6F2  V  BF6  N R49 — D — T — A — BF6  290250Z  QSN — W — 6F2 — N — G94  GR9  BT 
(AILAE)  492/6  23784  19827  37820  28/90  43821  01643  73814  BT  290250Z  K 

Exercise  65 

G94  MPQ  V  6F2 — D — A — BF6  280409Z  6F2 — W — 2SN — N — KFR  GR22  BT 
OHMWZ  MIZIT     UHPWT  PEGET    JKTAL  ZOWAE  MZODU  HRXLV  DXBUI  TRAEQ 
TTAQZ    EHYTW  OEMIP    ECYMT  PANPZ  MIXTU  LRFDK  HUSVC  ETRCK  VLRUO 
OMHOE  TRXDT  BT  280409Z  K 

Exercise  66 

GF2  V  BF6 — P — T — A — BF6  140200Z  G94  MPQ  6F2 — W — KFR  GR18  BT 

ONNER  JEOWT  ZTWES  AERHN  KTYOI  UITVS  TIN  EH   OTMMT  EGPAN  AETTI 

SE1NT    TIDNE  UEFIN  GETNM  NSEES  JEOWT  KTAYX  ZMIGN    BT  140200Z  K 


Exercise  67 


A2D  GF2  V  BF6 — O — OP — KFR— 6F2 — T — KFR  MPQ— A— BF6  131110Z  KFR — W — A2D  MPQ  fiF2  GRJ.0  BT 
LEDAI  ZTDXT  UCHNH  VSTST  NDETD  NTEMT  TENFS  LUFPW  ELTZM  ITHQZ  TPT  131110Z  K 

Exercise  68 

KFR  V  6F2 — P — A — BF6  I91214Z  A2D  KFR  PWfr—  W— 6F2  GR20  BT 

NEREA    HRTTI  ZMPWO  XZTYW  ADKLF  RAEWA  TQM  AT  WYZOM  EHEET  ISINE   

YQMAW  OIEST  EEHQZ   TTMIZ    XXTUB  ZNVNN  CONNE  TYYTW  SMTEM  XLDFG  BT  191214Z  AR 

Exercise  69 

• 

6F2  V  BF6 — D — T — A — BF6  162222Z  KFR  QOR  KFR  QT.K  2  GR20  BT 

NSEIT     MONNC  WQTYW  WRKLF  ANNCY  TWXTU  RAEWA  RTPEG   MIXTU  ZSPHI 

YQMAW  OIEST     EEHQZ    TTMIZ    XXTUE  ZNVEN    CCNNE  TYYTW  XNTEM  XLDFG  ST  162222Z  AR 

Exercise  70 

MPQ  V  6F2 — A— BF6  3U516X  MPQ  GR20  ET 

QTYRZ  MIYTW  EHGLS    FAT  WE  YYTWY  MIMIZ  EHRAE  TTPIW  EPSQH  MOMTO 

XZTUQ  TKPOL  TWTEH  LKTAQ  MAZMI  TAIZL   DAEFG  LAIGM  EGMEW  QZSDG  BT  3II516X  B  K 

Exercise  71 

KFR  V  MPQ— A— BF6  230901S  KFR  MPQ  GR20  BT 

JQWTE  ETHRL  AIYTW  KTUI8    LEAIZ    MTOWQ  SFLFR     VHUST  NIVET  LZMNN  

COLLA  ITERY  KTETA  JEWTH  EXVTY  QWPOY   MOYQW  JXTUR  VNBED  XZZMI  BT  230901S  K 

Exercise  72 

G94  V  6F2 — A — PW6  040001B  G94  GR20  WT 

VLAIV  VUSTR  MAWJT  EBRST  VNDEB  RKAIL  MNQPZ  OYWEL  VNZSG  HETGM 

MIMIE  HSRTS    ELIHG  IRWQZ    POMQI  AIRSZ     VVSTH    TTEEE  OOONO  AS  AR 


Exercise  73 

G94  MPQ  V  6F2— OP— 1349Z  BT  

ARRIVE  LEK  1415Z  BT  1349Z  A  It  (or,  BT  AR) 

Exercise  74 

G94  KFR  V  6F2— O— BT 

SUB  SIGHTED  5  MILES  NORTHEAST  LE  HAVRE  DESTROYED  SAME  BT  XE 

Exercise  75 

6F2  V  BF6— O— T— MPQ— A— BF6  2015Z  A2D  MPQ  6F2  GRi.0  ST 

XETUV  URQZP  JWEPA  NTKEQ  ZXYPM  YRESD  KRQWP  GLTUX  XTUMZ  YTWSD  BT  2015Z  K 


76 

KFR — 0 — A — BF6 — 28N — N — G94  BT 

CHARLIE  ABLE  NAN  CHARLIE  EASY  LOVE  BT  AR 


Exercise  77 

-A — BF6 — PW6 — W — A2D  0F2  BT 
DISPLAY  STARBOARD  LIGHTS  WHEN  SUB  SIGHTED  BT  K 

Exercise  78 

A2D  V  BF6 — OP — 0020Z  fx  BT 
ASSAULT  POINT  ZIP  BT  0020C  K 

32.  War  department  net  traffic  (exercises  79  to  87,  inclusive). 

Exercise  79 

NRi  WXH  Ctf  5  AGL  FM 

KETCHIKAN  ALS  SEPT  0308U  TO 


FORESTRY  SERVICE 

JUNEAU  ALS  FT   

RANGE  DEPARTED  FOR  KETLAKATIA  022349  BT 

PARKS  AR 

Exercise  80 

NR2  WXH  SVC  TO 

WXA  JUNEAU  ALS  BT 

UNDLD  YR  73  ACL  3RD  SARVELA  SI  NED  FORESTRY  STOP  SEE  OUR  5  AGL  THIRD  FORESTRY 

SINED  PARKS  BT  _ 

KETCHIKAN  ALS  SEPT    3  AR 

Exercise  81 

NR3  WXE  CK  18  YNT  FM 

ANCHORAGE  ALS  SEPT  030909  TO 

SMALL   

ALASKA  RAILROAD  CHICAGO  ILL  BT 
REQUEST  ONE  THOUSAND  MENU  CARDS  CURRY  ROAD  HOUSE  FIRST  AVAILABLE  STOP  ADVISE  CUNNING- 
HAM AT  TALKEETNA  WHEN  SHIPPED  END  BT 

MORGAN  AR 

Exercise  82 

NR4  WXC  CK  20  WEA  FM 

SITKA  ALS  SEPT  030916  TO 
AIRWAYS  OBSERVER  _ 

DUTCHH ARBOR  ALS  VIA  ANCHORAGE  BT 
NAVY  METEOROLOGIST  JAPONSKI  ISLAND  REQUESTS  HOURLY  OBSERVATIONS  NEXT  TWO 
DAYS  STOP  THIS  OFFICE  CLOSED  BETWEEN  2400  AND  0500  DAILY  ADVISE  BT 

OBSR  AR 


NR5  WAR  CK  25  SSB  FM 

WASHN  D  C  SEPT  10UH  TO 

SOCIAL  SECURITY  BOARD   

BALTIMORE  MD  BT 

LAURITZ  Z  SMORGESKERT  NUMBER  THREE  FOUR  NINE  SEVEN  TWO  SIX  FOUR  ONE  CLAIMS 
DEDUCTIONS  PREVIOUSLY  MADE  TO  INCLUDE  UP  TO  AND  INCLUDING  AUGUST  THIRTY 
FIRST  BT 

WEYGERT  AR 
Exercise  84 

NR6  WVT  CK  13  CIV  FM 

CHICAGO  ILL  OCT  JJ.0914  TO 
CIVIL  SERVICE  COMMISSION  _ 

WASHINGTON  DC  BT 

AVAILABLE  CHAIRMEN  REMAINING  ON  LIST  SEVEN  STOP  NEXT  FOR  NOTIFICATION 
JOSEPH  W  LEWIS  BT 

CIVIL  SVC  COMM  AR 
Exercise  86 

NR7  WVP  CK  22  WD  FM 

GOVERNORSISLAND  NY  NOV  2U001  TO 

COM 

HINGHAM  MASS  ET 

SUBMIT  WEEKLY  RADIO  REPORT  EVERY  FRIDAY  GIVING  PERCENT  OF  PROJECT  COMPLETED  STOP 
EXPEDITE  REPORT  FOR  LAST  FRIDAY  AND  COMPLY  IN  FUTURE  ET 

GREEN  m 


Exercise  86 

NR6  WVY  CK  17  RAH  FM 

8ANFRANCISC0  CALIF  DEC  010809  TO 

US  ENGINEERS  OFFICE 

FEDERAL  BLDG  SEATTLE  WASH  ET 
RE  MCKINLEY  L  C  TRANSITMAN  WENATCHEE  PROJECT  STOP  ADVISE  IF  WOULD  ACCEPT  PERMANENT 
APPOINTMENT  NEWORLEANS  OFFICE  EXPEDITE  BT 

MOULTON  XK 

Exercise  87 

NR9  WVU  CK  16  WD  FM 

OMAHA  NEBR  JAN  162315Z  TO 
ARMY  RADIO  STATION  ANCHORAGE  ALS  HT 

TWO  THREE  NAUGHT  SIX  Z  4180  CALIBRATES  FOUR  ONE  SEVEN  ETGHT  DECIMAL  TWO  THREE  SIX  KC  ET 

OMAHA  MONITORING  STATION  IE 


SIGNAL  CORPS 


Appendix  I 
PROSIGNS 

Prescribed  prosigns  are  listed  below.  Some  of  them  have  more 
than  one  meaning.  In  the  tabulation  each  separate  meaning  is  closed 
with  a  period.  Prosigns  consisting  of  two  or  three  letters  which  are 
transmitted  without  pause  between  the  letters  are  shown  with  a  line 
over  the  letters.  The  International  Morse  character  sound  and  the 
meaning  of  the  prosign  are  shown  opposite  each  in  the  list. 


Prosigns 

Character  sound 

Moaning 

A 

didah 

Originator  a  sign 

AS 

didahdidah 

Unknown  station 

AA 

didah  didah 

All  after 

AB 

didah  dahdididit 

All  before 

AH 

didahdidahdit 

End  of  transmission 

AS 

didahdididit 

Wait 

B 

dahdididit 

More  to  follow 

BT 

dahdidididah 

Long  break 

c 

dahdidahdit 

Correct 

D 

dahdidit 

Deferred 

EEEEEEEE 

dit  dit  dit  dit  dit  dit  dit  dit 

Error 

Hi 

F 

dididahdit 

Do  not  answer 

G 

dahdahdit 

Repeat  back 

GR 

dahdahdit  didahdit 

Ciroup(s) 

II 

didit  didit 

Separative  sign 

T  A  f  T 

1  M 1 

dididandandiait 

Kepeat 

dididahdidah 

Interrogatory 

dididahdididah 

Execute  to  follow 

IX  (5-sec.  dah) 

dididahdididah  daaah 

Executive  signal 

J 

didahdahdah 

Verify  and  repeat 

K 

dahdidah 

Go  ahead 

N 

dahdit 

Not  received  or  Exempted 

NR 

dahdit  didahdit 

Station  serial  number 

0 

dahdahdah 

Urgent 

OP 

dahdahdah  didahdahdit 

Operational  priority 

P 

didahdahdit 

Priority 

R 

didahdit 

Received  (also  Routine) 

T 

dah 

Transmit  to 

V 

didididah 

From 

W 

didahdah 

For  information  to 

WA 

didahdah  didah 

Word  after 

* 
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Appendix  II 
INTERNATIONAL  MORSE  CHARACTERS 


General     I 

Character  sounds   2 

Phonetic  alphabet  and  numerals   3 

Foreign  Morse  characters     4 

1.  General. — All  army  and  navy  transmissions  by  telegraphic 
systems  are  made  by  using  International  Morse  characters.  The  dits, 
dahs,  and  spaces  have  the  following  relative  lengths: 

a.  A  dit  is  used  as  the  unit  of  duration. 
/>.  A  dah  is  equal  to  three  units. 

c.  The  space  between  elements  of  any  character  is  one  unit. 

d.  The  space  between  character  sounds  is  three  units. 

e.  The  space  between  words  or  code  groups  is  seven  unite. 

2.  Character  sounds. — The  dit  and  dah  character  sounds  for 
International  Morse  characters  are  as  follows: 

a.  Alphabet. 


A 

didah 

J 

didahdahdah 

S 

dididit 

B 

dahdididit 

K 

dahdidah 

T 

dah 

C 

dahdidahdit 

L 

didahdidit 

U 

dididah 

D 

dahdidit 

M 

dahdah 

V 

didididah 

E 

dit 

N 

dahdit 

W 

didahdah 

F 

dididahdit 

0 

dahdahdah 

X 

dahdididah 

G 

dahdahdit 

P 

didahdahdit 

Y 

dahdidahdah 

H 

didididit 

Q 

dahdahdidah 

Z 

dahdahdidit 

I 

didit 

R 

didahdit 

b.  Numerate. 

1  didahdahdahdah 

2  dididahdahdah 

3  didididahdah 

4  dididididah 


6  dahdidididit 

7  dahdahdididit 

8  dahdahdahdidit 

9  dahdahdahdahdit 
0  dahdahdahdahdah 


5  dididididit 

c.  Punctuation  marks  used  in  plain  language  messages  by  U.  S. 
Army. 

AAA  didahdidahdidah 
DU  dahdididididah 
KK  dahdidahdahdidah 
XE  dahdididahdit 


Period  (.) 
Hyphen  or  dash  ( 
Parenthesis  (  ) 
Slant  line  ( /  ) 


-) 


d.  P.-P  is  a  special  character  transmitted  "didahdahdidah .» 
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e.  Additional  characters  jor  foreign  letters. 

(1)  French. 

dididahdidit 

(2)  German. 

A  didahdidah 
CH  dahdahdahdah 
0  dahdahdahdit 
dididahdah 

(3)  Portuguese. 

A  didahdahdidah 
N  dahdahdidahdah 

(4)  Scandinavian. 

A  didahdahdidah 

(5)  Spanish. 

A  didahdahdidah 
CH  dahdahdahdah 
N  dahdahdidahdah 

J.  Special  characters  (used  by  commercial  stations) . 


Period  (.) 
Comma  (,) 
Colon  (:) 

Interrogation  (?)  or  request  to  repeat 
Apostrophe  (') 
Hyphen  or  dash  ( — ) 
Wait 

Fraction  bar  (/) 

Brackets  or  parentheses  (  ) 

Starting  signal 

Underline  (  ) 

Double  dash  (=) 

Understood 

Error 

Cross  or  end  (+) 
Invitation  to  transmit 


End  of  work 

Separation  between  whole  number  and  didahdididah 
fraction 

Is  it  correct?  dididahdidah 


didahdidahdidah 

dahdahdididahdah 

dahdahdahdididit 

dididahdahdidit 

didahdahdahdahdit 

dahdididididah 

didahdididit 

dahdididahdit 

dahdidahdahdidah 

dahdidahdidah 

dididahdahdidah 

dahdidididah 

didididahdit 

dit  dit  dit  dit  dit  dit  dit  dit 
didahdidahdit 
dahdidah 
didididahdidah 
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g.  Distress  and  urgent  signals  (see  General  Radio  Regulations  an- 
nexed to  the  International  Telecommunications  Convention). 

Distress  call  SOS  didididahdahd  ahdididit 

Urgent  signal  XXX  dahdididah  dahdididah 

dahdididah 

3.  Phonetic  alphabet  and  numerals. 


Able  (Afirm)  * 

Jig 

Sugar 

Zero 

Baker 

King 

Tare 

Wun 

Charlie 

Love 

Uncle 

Too 

Dog 

Mike  . 

Victor 

Thuh-ree 

Easy 

Nan  (Negat)* 

William 

Fo-wer 

Fox 

Oboe  (Option)* 

Xray 

Fi-yiv 

George 

Peter  (Prep)  * 

Yoke 

Six 

How 

Queen 

Zebra 

Seven 

Item  (Interrogatory)* 

Roger 

Ate 
Niner 

•Where  the  U.  8.  Navy  General  Signal  Boole  Is  used,  the  names  in  parentheses  will  be  used  In  lieu  of  those 
they  accompany. 

4.  Foreign  Morse  characters. — Russian  Morse  characters,  Japa- 
nese Morse  characters,  and  Arabic  Morse  characters  are  listed  in 
appendix  VII. 

Appendix  III 


TYPING 

Paragraph 

General  _    _      1 

Basic  factors  in  typing   2 

Keyboard  operation  '   3 

Basic  home  position  exercises   4 


1.  General. — Students  who  are  not  familiar  with  the  typewriter 
(often  referred  to  by  radio  operators  as  the  "mill")  will  receive  basic 
instruction  in  its  use.  The  amount  of  time  given  to  instruction  will 
depend  upon  the  course  the  student  is  taking.  Fixed-station  and 
high-speed  operators  will  start  learning  to  use  the  mill  simultaneously 
with  receiving  lesson  1,  alternating  between  copying  by  hand  and 
with  the  mill.  Each  lesson  must  be  passed  by  hand  lettering  before 
qualifying  with  the  mill.  Figure  2  is  a  chart  showing  the  keyboard 
of  typewriter  MC-88. 

2.  Basic  factors  in  typing— Certain  basic  factors  must  be  pre- 
sented to  every  beginner  in  touch  typing.    Some  of  them  are: — 

a.  An  explanation  of  the  various  adjustments  on  the  Underwood, 
Royal,  Remington,  and  L.  C.  Smith  makes  of  "all-cap"  (all  letters 
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capitals — no  lower  case)  telegraph  mill.  Certain  brands  of  type- 
writers may  bo  preferred  by  some  operators,  but  all  operators  should 
know  how  to  use  any  make  of  typewriter.  The  adjustments  that  will 
be  explained  are:  margin  stops,  margin  release,  carriage  return,  back 
spacer,  line-feed  regulator,  space  bar,  lower-  and  upper-case  shift,  and 
the  ribbon  mechanism. 

6.  Instruction  in  the  correct  position  of  the  body  and  arms  at  a  type- 
writer.   A  brief  summary  of  the  correct  position  at  a  typewriter  is: 

(1)  The  chair  should  be  squarely  in  front  of  the  desk. 

(2)  The  body  should  be  erect. 

(3)  Both  feet  should  be  flat  on  the  floor. 

(4)  The  forearms  should  be  horizontal. 

(5)  The  elbows  should  be  close  to  the  sides  of  the  body. 

(6)  The  muscles  in  the  body  should  be  completely  relaxed. 

c.  Instruction  in  feeding  telegraph  blanks  to  a  typewriter.  This 
instruction  will  cover  the  correct  method  of  inserting  telegraph  blanks 
into  a  mill ;  the  placing  of  unused  blanks  on  the  left-hand  side  of  the 
machine;  the  dual  operation  of  withdrawing  a  telegraph  blank  from 
the  typewriter  with  the  right  hand  while  the  left  hand  picks  up  an 
unused  blank  for  insertion  into  the  machine;  the  turning  (or  spinning) 
of  the  platen  knob  with  the  right  hand,  prior  to  pulling  the  carriage  to 
the  right  with  the  right  hand,  to  rotate  the  new  message  blank  into  its 
proper  position. 

d.  A  demonstration  by  the  instructor  of  the  correct  manner  con- 
trasted to  the  incorrect  manner  of  striking  the  keys.  It  will  be 
demonstrated  that  the  keys  are  struck  with  quick,  sharp  blows  with 
the  striking  force  at  the  wrist.  In  following  this  procedure  the  student 
will  readily  see  that  the  fingers  reach  for  the  keys,  and  that  the 
shoulders  do  not  become  involved  in  striking  a  key. 

3.  Keyboard  operation. — a.  After  the  basic  instruction  the 
student  will  be  given  instruction  in  the  actual  operation  of  the  key- 
board. A  recommended  procedure  to  be  followed  by  the  instructor 
in  teaching  home  position  (positions  of  the  fingers  over  certain  guide 
keys  that  are  termed  their  "homes"),  with  practice  exercises,  follows: 

b.  Place  the  little  finger  of  the  left  hand  on  the  letter  A.  The  other 
fingers  should  be  placed  in  order  on  S,  D,  and  F.  These  four  letters, 
A,  S,  D,  and  F,  are  to  be  used  as  guide  keys  for  the  left  hand.  Allow 
the  fingers  to  rest  lightly  on  them  all  the  time  except  when  it  is  neces- 
sary to  strike  some  other  key.  The  little  finger  of  the  right  hand  should 
be  placed  on  the  semicolon.  The  other  fingers  should  be  placed  in 
order  on  the  L,  K,  and  J.  Use  the  ;,  L,  K,  and  J,  as  guide  keys  for  the 
right  hand,  allowing  the  fingers  to  rest  lightly  on  them  all  the  time 
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except  when  striking  some  other  key.  Practice  placing  the  fingers  on 
the  guide  keys  without  looking  at  the  keyboard  or  touching  the 
frame  of  the  machine. 

c.  In  typing  the  exercises  shown  following,  remember  to  strike  the 
keys  with  quick,  sharp  blows,  reaching  with  the  fingers,  but  furnishing 
the  striking  force  at  the  wrist.  Use  the  thumb  of  the  right  hand  for 
striking  the  space  bar.  At  the  end  of  each  line,  return  the  carriage  to 
the  right  by  striking  the  carriage  lever  with  the  fingers  of  the  left 
hand,  pushing  it  all  the  way  to  the  right  until  stopped  by  the  marginal 
stops.  This  same  motion  of  the  lever  will  turn  the  platen  into  position 
for  the  next  line.  Remember  to  keep  your  eyes  on  the  copy  while 
writing,  and  think  where  the  keys  are  located.  If  you  are  unable  to 
visualize  where  certain  keys  are  located,  refer  to  the  typing  chart 
mounted  directly  over  your  mill.  Do  not  try  to  type  quickly,  but 
hit  the  keys  at  equal  intervals  of  time,  using  a  light,  quick,  firm  touch. 
Do  not  look  at  the  keyboard.  One  glance  at  the  keyboard  will  undo 
the  work  of  many  hours. 

d.  Before  starting  the  basic  home  position  exercises  the  student 
should : 

(1)  Place  himself  in  the  correct  position  at  the  typewriter. 

(2)  Return  the  carriage  to  the  extreme  right. 

(3)  Assume  the  basic  home  positions  with  the  left  and  right  hands. 
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4.  Basic  home  position  exercises. — a.  Strike  the  following  keys 
in  the  order  shown  below.  Fill  each  line  all  the  way  across  the  paper. 
(Notice  that  there  are  two  space-bar  spaces  after  every  fifth  group. 
Allow  this  spacing  on  every  exercise.  Also  allow  a  double  line-feed 
space  between  lines.) 
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ASDFG  HJKL;    ASDFG  HJKL;    ASDFG  HJKL;    ASDFG  HJKL;    ASDFG  HJKL;    A8DFG  HJKL;  ASDFG 

ASK  ASK  ASK  ASK  ASK    ASK  ASK  ASK  ASK  ASK    ASK  ASK  ASK  ASK  ASK    ASK  ASK  ASK  ASK 

LAD  LAD  LAD  LAD  LAD    LAD  LAD  LAD  LAD  LAD    LAD  LAD  LAD  LAD  LAD    LAD  LAD  LAD  LAD 

ALL  ALL  ALL  ALL  ALL    ALL  ALL  ALL  ALL  ALL    ALL  ALL  ALL  ALL  ALL     ALL  ALL  ALL  ALL 

SAD  SAD  SAD  SAD  SAD    SAD  SAD  SAD  SAD  SAD    SAD  SAD  SAD  SAD  SAD     SAD  SAD  SAD  SAD 

GAS  GAS  GAS  GAS  GAS    GAS  GAS  GAS  GAS  GAS    GAS  GAS  GAS  GAS  GAS    GAS  GAS  GAS  GAS 

ADD  ADD  ADD  ADD  ADD    ADD  ADD  ADD  ADD  ADD    ADD  ADD  ADD  ADD  ADD    ADD  ADD  ADD  ADD 

FALL  FALL  FALL  FALL  FALL    FALL  FALL  FALL  FALL  FALL    FALL  FALL  FALL  FALL  FALL 

ASKS  ASKS  ASKS  ASKS  ASKS    ASKS  ASKS  ASKS  ASKS  ASKS    ASKS  ASKS  ASKS  ASKS  ASKS 

ALAS  ALAS  ALAS  ALAS  ALAS    ALAS  ALAS  ALAS  ALAS  ALAS    ALAS  ALAS  ALAS  ALAS  ALAS 
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6.  The  following  letters  will  be  heard  in  receiving  lesson  1.  Copy 
this  exercise  for  practice.  Attention  is  called  again  to  the  two  space- 
bar spaces  after  the  fifth  group.  In  this  exercise  write  only  ten  groups 
to  a  line  with  two  space-bar  spaces  between  the  fifth  and  sixth  groups. 
(Allow  double  line-feed  space  between  lines). 


adit**  by  Google  "  "  °^mm 


58 

UNI\ 


FGHNJ    RUFGH  MJRUF  GHMJR    UFGHM  JRUFG  HMJRU    FHJUG     MRFGJ  UMUGJ 
MRMGU  JHFMU  GUJHF    RMHRM  HFRMG  UJJFU    MGUJH    FRUHG    FHF*RM  GUGJJ 
FJGRH     UMFJG  RHUMF  JGRHU    MFJHR  JUUFG  GMHRM  FJHRJ      UUFMG  UHGMJ 
FURJM    JHFUU   JMGHF  RHUMF  FUUGH  FGGHG  GGJMG    MMGHR  UHJGF  FMRJG 
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c.  When,  in  the  instructor's  opinion,  satisfactory  progress  has  been 
made  on  the  basic  home  position  exercises,  the  student  will  put  on 
the.  headset  and  learn  to  coordinate  his  typing  with  the  incoming 
character  sounds.  Students  will  advance  through  the  five  basic  re- 
ceiving lessons  and  subsequent  speed  increases  as  their  ability  and 
aptitude  warrants. 

Appendix  IV 
TAPE  READING 

Paragraph 

Transcription  of  slip    _   1 

Example  of  message   2 

Collation   -   3 

1.  Transcription  of  slip— Where  the  speed  of  transmission  is 
greater  than  the  receiving  operator's  phonic  translating  ability,  the 
signals  are  recorded  on  a  narrow  strip  of  tape.  Tape  recordings  are 
often  referred  to  as  slip.  Figure  5  is  a  sample  of  radio  slip.  In 
transcribing  radio  slip,  the  tape  moves  slowly  in  front  of  the  eyes. 
The  time  required  for  a  beginner  to  train  his  eyes  to  this  moving  copy 
varies  with  individual  cases.  Following  are  some  of  the  factors 
governing  progress  in  learning  to  read  slip: 

a.  Typing  ability. — A  good  typist  seldom  has  trouble  in  learning 
to  transcribe  radio  slip. 

b.  Ability  to  read  ahead  of  the  copy. — Reading  ahead,  which  is 
necessary  in  transcribing  slip,  is  not  to  be  confused  with  reading 
ahead  in  phonic  translation,  which  is  forbidden.  Reading  ahead 
calls  for  the  development  of  close  coordination  between  the  eyes  and 
the  fingers.  For  example,  the  operator  transcribing  tape  may  encounter 
the  following  phrase  in  a  message:  "TRANSFERRED  AT  A  MED- 
ITERRANEAN SEAPORT."  etc.  The  receiving  operator's  fingers 
are  typing  "transferred"  but  the  eyes  are  looking  ahead  to  the  spelling 
of  a  probable  strange  name  after  "A."  In  this  manner,  while  the 
receiving  operator  is  ready  to  type  the  word  "MEDITERRANEAN" 
he  does  not  have  to  stop  the  tape  and  strike  the  keys  "letter  for  letter." 
The  fingers  will  automatically  transcribe  the  word  "MEDITERRA- 
NEAN" as  previously  seen,  while  at  the  same  time  the  eyes  are  looking 
ahead  on  the  moving  tape  for  other  words  in  the  message.  The 
student  must  keep  his  tape  moving,  for  only  by  so  doing  can  he  de- 
velop speed. 

c.  Learning  to  count  the  number  oj  toords  in  a  message  while  typing. — 
An  operator  transcribing  from  radio  slip  should  not  find  it  necessary 
to  look  at  his  copy  in  order  to  count  the  number  of  words  contained 
in  the  text  of  a  message.    Continually  looking  at  each  line  to  ascertain 
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whether  there  are  ten  words  on  the  last  line  copied  would  slow  up  a 
receiving  operator.  The  number  of  words  contained  on  each  line 
must  be  counted  and  kept  account  of  in  your  head.  The  following 
method  is  an  easy  way  for  a  beginner  to  learn  how  to  count  the 
number  of  words  in  a  message:  As  you  copy  each  word  say  to  your- 
self, "One,  two,  three,  four,  five,  two  spaces,  one  two,  three,  four, 
five."  Two  counts  of  five  have  now  been  accounted  for  and  will 
total  ten  words  on  that  particular  line.  When  this  simple  method 
of  counting  has  been  learned,  the  next  counting  step  is  to  learn  how 
to  count  straight  through  to  ten  without  saying  "two  spaces." 
When  the  student  has  learned  to  place  exactly  ten  words  on  each  line 
without  any  effort,  he  should  then  start  learning  to  count  the  total 
number  of  words  in  all  messages  up  to  and  including  25-word  lengths 
without  starting  over  after  each  tenth  word.  A  good  operator  should 
not  find  it  difficult  to  keep  track  of  messages  up  to  and  including 
50-word  lengths  in  one  straight  continuous  count  while  typing  from 
slip. 

d.  Learning  to  closely  scrutinize  the  tape  and  avoid  embarrassing 
errors. — Too  much  emphasis  cannot  be  placed  upon  closely  scrutiniz- 
ing the  tape.  Errors  are  inevitable  if  the  tape  is  not  watched  closely. 
An  average  reader  may  pass  through  paragraph  after  paragraph 
without  noticing  simple  words  being  misspelled,  so  watch  the  tape 
as  closely  as  if  you  were  proofreading.  If  the  word  starts  out 
"APPRO,"  do  not  relax  the  eyes  and  jump  to  the  conclusion  that  it  is 
"approximately" — it  may  be  "appropriation."  The  only  accurate 
way  of  knowing  what.word  is  on  the  tape  is  to  keep  the  eyes  on  the  tape 
constantly.    Errors  can  be  serious. 

2.  Example  of  message. — An  illustration  of  the  characters  a  re- 
ceiving operator  would  encounter  on  the  tape  while  receiving  follows: — 

a.  Assume  the  following  message  is  being  transmitted: — 

214WVN  5  RAH  COLLECT 

BOSTON  MASS  NOV  13I619Z  1942 

CG 

2ND  SERVICE  COMMAND  GOVERNORSISLAND  NY 
PROJECT  369  COMPLETED  NOV  25 

US  ENGINEERS  OFFICE 

6.  The  tape  as  seen  by  the  receiving  operator  would  show  the 
following  characters: 

214  WVN  5  RAH  COLLECT  BOSTON  MASS  NOV  J.3I6I9Z  CG  II 
2ND  SVC  COMD  GOVERNORSISLAND  NY  BT  PROJECT  369  COM- 
  PLETED  NOV  25 

BT  US  ENGINEERS  OFFICE  HI  214  369  AR  AR  (Next  message  etc.) 
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3.  Collation. — At  the  end  of  each  message  a  confirmation  of  diffi- 
cult words  and  figure  groups  is  transmitted.  This  is  known  as  the 
collation.  The  collation  begins  at  the  end  of  the  message  and  is  ter- 
minated with  a  double  AR  signal.  The  receiving  tape  operator 
should  always  check  collations  with  the  received  copy.  In  order  to 
develop  the  habit  of  watching  collations,  student  operators  while 
learning  should  write  the  collation  on  the  bottom  half  of  each  message. 

Appendix  V 
SUGGESTIONS  FOR  INSTRUCTORS 

ParagraDh 

General   1 

Speed  of  character  transmission      2 

Radio  operator's  course  _  —  _    3 

Training  in  International  Morse  charactera — use  of  distributed  practice   4 

Training  in  International  Morse  charactera — use  of  self-check  procedure   6 

Training  in  International  Morse  characters— proportioning  time  spent  re- 
ceiving and  sending.     6 

Training  in  International  Morse  charactera — attaining  speed  in  receiving 

and  sending     7 

Radio  procedure  training      8 

Auxiliary  training     9 

1.  General. — In  instructing  radio  operators  it  must  be  recognized 
that  the  mental  processes  and  mental  habits  of  a  student  play  a  very 
important  part.  Students  will  learn  most  rapidly  when  correct 
mental  habits  are  developed  by  using  proper  mental  processes.  This 
section  deals  with  the  mental  habits  and  mental  processes  of  the 
student  from  the  instructional  point  of  view.  Emphasis  should  be 
placed  on  proper  clas9  discipline  and  the  wearing  of  proper  uniform. 

2.  Speed  of  character  transmission. — In  order  to  prevent  the 
student  from  learning  characters  by  counting  dits  and  dahs,  these 
elements  of  the  character  sound  are  transmitted  at  a  rate  employed 
by  operators  when  sending  20  words  per  minute.  However,  the  space 
between  character  sounds  is  such  that  only  five  words  are  transmitted 
each  minute  on  the  tape  method  and  less  than  this  number  on  the 
record  method.  This  comparatively  high-speed  transmission  results 
in  the  student  learning  the  characters  by  sound  only.  In  so  doing  a 
reflex  action  is  developed.  This  action  of  hearing  a  character  and 
immediately  recording  it  becomes  automatic.  The  operator  learns  to 
hear  the  sound  and  immediately  register  the  character  without  any 
mental  effort.  It  is  this  effortless  reflex  action  that  makes  a  good 
radio  operator. 

3.  Radio  operator's  course. — A  radio  operator's  course  should 
contain  the  following  elements: — 

a.  Training  in  International  Morse  characters  (radio,  telegraph, 
and  light  signals). 
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b.  Radio  procedure  training. 

c.  Auxiliary  training. 

4.  Training  in  International  Morse  characters— use  of  dis- 
tributed practice. — a.  It  is  recommended  that  not  more  than  three 
successive  50-minute  periods  be  devoted  to  straight  practice  at  any- 
one time,  and  that  only  one  50-minute  period  at  a  time  be  so  used 
until  after  the  alphabet  is  mastered.  A  10-minute  recess  at  the  end 
of  each  class  hour  is  recommended. 

b.  Not  less  than  two  nor  more  than  five  periods  a  day  should  be 
devoted  to  practice  on  International  Morse  characters.  Three  or  four 
periods  a  day  probably  will  prove  to  be  the  most  satisfactory. 

c.  If  the  minimum  time  of  two  periods  a  day  is  to  be  used,  it  is 
recommended  that  the  practice  period  be  separated  by  at  least  two 
periods  devoted  to  other  material,  or  that  if  the  schedule  requires 
International  Morse  character  practice  during  the  morning  or  after- 
noon only,  both  periods  be  given  in  the  morning  and  separated  by  at 
least  one  period  devoted  to  other  material. 

d.  The  division  of  practice  suggested  above  should  reduce  monotony 
and  at  the  same  time  provide  periods  of  maximum  lengths  of  time 
under  which  efficient  training  may  be  expected  to  take  place. 

5.  Training  in  International  Morse  characters — use  of  self- 
check  procedure. — All  student  responses,  especially  during  the  first 
phase  of  training,  should  be  checked  frequently  so  that  no  student  will 
make  the  same  error  repeatedly.  This  is  important,  and  it  is  necessary 
that  instructors  give  personal  attention  to  all  students. 

6.  Training  in  International  Morse  characters — proportion- 
ing time  spent  receiving  and  sending. — a.  While  mastering  the 
alphabet,  the  student's  practice  time  should  be  devoted  to  receiving 
and  practicing  correct  printing  of  characters,  and  familiarizing  himself 
with  the  feel  of  the  key. 

6.  While  the  students  are  working  at  speeds  from  six  to  eight  words 
a  minute,  it  is  recommended  that  one-third  of  the  time  be  devoted  to 
sending  practice.  Students  should  be  carefully  supervised  by  the 
instructors  to  insure  development  of  proper  sending  habits. 

c.  After  the  student  is  able  to  receive  correctly  seven  words  per 
minute,  it  is  recommended  that  one-third  to  two-fifths  of  the  sending 
practice  should  consist  of  sending  back  and  forth  with  another  student. 
Approximately  one-third  of  this  two-man  net  transmission  should 
consist  of  extemporaneous  conversation  during  which  no  recording  is 
done  with  pencil  or  mill. 

7.  Training  in  International  Morse  characters— attaining 
speed  in  receiving  and  sending. — a.  Speed  in  receiving  and  sending 
is  acquired  only  by  constant  practice  after  the  student  has  acquired 
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the  proper  mental  habits.  It  is  recommended  that  formal  2-  or 
3-minute  tests  be  administered  bo  the  student  will  learn  to  work 
accurately  under  pressure 

6.  A  progress  chart  showing  receiving  and  sending  speeds  attained 
by  each  student  should  be  posted  in  a  prominent  place.  This  chart 
should  be  changed  as  quickly  as  possible  after  a  student  has  passed 
a  test  and  progressed  to  his  next  assignment. 

8.  Radio  procedure  training. — Radio  procedure  training  is  pre- 
sented in  other  training  manuals  (TM  11-454,  FM  24-6,  24-9,  and 
24-10).  The  teaching  of  radio  procedure  and  the  introduction  of 
prosigns  into  the  International  Morse  character  training  program 
should  be  started  as  soon  as  the  student  has  qualified  at  seven  words 
per  minute. 

9.  Auxiliary  training. — Auxiliary  training  should  consist  of  a  to  g, 
inclusive,  below,  and  may  include  paragraphs  h  to  m,  inclusive,  if  time 
is  available. 

a.  Appendixes  I  to  IV,  and  VI. 
6.  Lettering  practice. 

c.  Practice  in  taking  poorly  sent  messages  or  messages  sent  through 
static  and  intentional  interference  should  be  introduced  at  12  words 
per  minute. 

d.  Operation,  technique,  and  care  of  representative  radio  sets 
involved  in  field  operation. 

e.  Operation  and  use  of  field  telegraph  set  TG-5-(*).  . 

/.  Techniques  of  the  location  of  stations  and  their  concealment 
from  the  view  of  enemy  aircraft  and  possible  shell  fire. 

g.  Training  of  operators  to  send  and  receive  visual  transmission  at 
10  words  per  minute.  This  training  should  begin  after  the  student 
has  qualified  at  12  words  per  minute.  In  order  to  qualify  for  visual 
reception  ho  must  receive  100  consecutive  characters  sent  at  10  words 
per  minute  without'  error,  calling  off  each  letter  (using  its  phonetic 
name)  to  another  student  who  records  as  directed. 

h.  Training  in  teletypewriter  operation  and  procedure  for  those 
•  operators  who  are  satisfactory  typists. 

i.  Identification  of  enemy  aircraft  and  tanks,  and  methods  of 
defense. 

j.  Packing,  and  removing  radio  equipment. 

k.  Reading  maps  and  aerial  photographs  and  sketching  terrain 
features. 

I.  Elementary  cryptography  and  message  center  procedure. 
m.  Use  of  other  communication  devices  such  as  panels  and  pyro- 
technics. 
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Appendix  VI 
ARMY  LETTERING 

1.  Lettering  style. — The  accompanying  army  lettering  chart 
shows  the  proper  army  method  of  printing  letters  and  numerals  by 
hand.  Figure  11  illustrates  the  strokes  used  in  army  lettering  and 
their  order  of  use  in  lettering. 

2.  Neatness  and  legibility. — Neat  and  legible  printing  is  of  great 
importance  in  the  duties  of  an  efficient  radio  operator.  As  a  means  of 
determining  progress  in  lettering,  the  student's  copy  is  compared 
with  a  standard  printing  scale  at  frequent  intervals.  This  standard 
scale  consists  of  six  printed  charts  which  range  from  superior  (upper 
chart)  to  poor  (lower  chart).  The  instructor  places  the  student's 
copy  alongside  the  standard  charts  in  the  manner  shown  in  figure  12, 
and  points  out  the  quality  of  his  lettering  as  compared  to  the  standard 
scale.  The  student  is  given  a  grade  ranging  from  superior  to  poor  as 
determined  by  the  chart  (fig.  13)  which  his  copy  most  closely  resembles. 
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Figure  11.— Lettering  guide. 
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SUPERIOR 


MRS* 
DIE  J 
HOFS 
NKAF 
VI 


NRf 


HOFS 
NKAF 
VIRT 


m 

MOFP 
MUAF 
8/RT 


NRH 

W<FS 
WHhF 


nra  a 

DPS7 


JEWQ 

ETIP 

WFGJ 


DFC4- 
ZTMX 
GBVR 
UJKX 


QAPL 

YVNB 

EUIL 

ZDSU 

UYPK 


EXCELLENT 


HRur 

J£W« 

ETIP 

WF63 


OFC4 

G8VR 
UJKX 
LAET 


QAPL 

YVW8 
EOU- 
ZDSU 
UYPK 


VERY  GOOD 


la! 


HffUF 
J-FWCt 
FPI  T 


914  0P 

Suez. 


4*r 


DFC4- 

OTA1X 
00V  R 

GOOD 

BFCH 
BT*X 
CBBH 
UJKX 

FAIR 
i?  em 

ITSU 

uypir 
POOR 

OTK)C 


CUIL 


OWkS 
t  P«TS 


vsrt 


OWKS 
CWRH 
PQTS 
IRAC 


OWKS 
CWRH 


1RAZ. 


OWKF 


OWKS 

pqps 
i  rac 


Olf?T 


TL-5669 


Fiourb  13.-Qra<ling  chut. 
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Appendix  VII 

JAPANESE  MILITARY  MORSE  CHARACTERS,  RUSSIAN 
MORSE  CHARACTERS,  AND  ARABIC  MORSE  CHAR- 
ACTERS 

.  Parnfcraph 

Japanese  Military  Morse  characters     1 

Russian  Morse  characters     2 

Arabic  Morse  characters..   


1.  Japanese  military  Morse  characters.— a.  The  following  is  a 
list  of  Japanese  kana  characters  with  Morse  character  equivalents. 
Those  characters  in  columns  4  and  5  are  not  kana  signals,  but  are  used 
to  change  the  initial  consonant  of  certain  kana  from  the  values  in  col- 
umn 3  to  those  of  columns  4  or  5.    They  always  follow  the  kana. 

For  example:  —  .  .  .  is  ha,    isba,  and    _  _  .  is  pa. 

If  operators  are  trained  in  kana  they  copy  the  character  sounds  in 
kana;  otherwise  they  copy  the  character  sounds  in  English  and  sub- 
mit the  copied  text  to  others  for  interpretation.  (For  purpose  of 
brevity  the  dit  dah  combinations  of  character  sounds  are  shown  as 
follows:  .  for  dit;  _  for  dah). 


S\  Opr. 
writes 


A 

AA 
AR 

AS 

AU 

AW 
B 

St 

c 

D  

DM 

DN 

E 

F 

G 

H_ 

ID 

J 

K_ 

KA 

KI 

KM 

KN 
L 


Morse 


•  —  •  • 
■  —  •  • 


.  .  


•  •  —  . 
—  ^—  ■ 

•  ■  ■  ■ 

• 


*  —  • 


(3) 


i 

ro 

n 

o 

\vi 

te 

de 

ha 

ba 

me 

ni 

ho 

bo 

yu 

mo 

lie 

be 

ti  (chi) 

di  (ii) 

ri 

nn 

to 

do 

(w)  o 

wa 

sa 

za 

ki 

gi 

e 

ru 

ka 

ga 

(4) 
Nlgorl 


(5) 


pa 


po 


pe 
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(1) 

(2) 

(3) 

ffl 

(B) 

U.  S.  Opr. 
writes 

i**  ff-  on 

fl  ftHIlIJJOrl 

M 

—  — 

yo 

MK 

— — —  .  — 

su 

zu 

MM 



ko 

go 

MN 

# 

so 

20 

MR 

si  (shi) 

zi  (ji) 

MU 

hi 

bi 

pi 

MW 

 .  

a 

N 

  . 

ta 

da 

O 



re 

P 

R 

 • 

 •  — 

tu  (tsu) 
ne 

110 

du  (zu) 

s 

*    a  a 

mm  m 

ra 

T 

111  11 

* 

U 

u 

UA 

»   •           •  mmm 

mi 

TTT 

I1U 

v 

•  •  .  — 

til 

w 

v  ^^^^ 

va 

\V  I 

*                    a  ■ 

(w)  e 

se 

ze 

X 

—   4  ^^^^ 
a*™  •  ■ 

ma 

Y 

ke 

ge 

Z 

hu  (fu) 

bu 

pu 

I 

•  • 

nigori 

UN 

•  #  a 

hannigori 



b.  The  following  lists  the  Japanese  Morse  character  equivalents  of 
numerals.  The  normal  and  abbreviated  signals,  the  romanized 
rendering  of  the  Japanese  sound  occasionally  used  for  number  repre- 
sentation during  communication,  and  the  kana  and  Morse  character 
equivalents  are  listed. 


U-  8.  Oper. 

Morae 

Kana 

Normal 

Abbreviated 

Romanlxatlon 

N 

—  • 

ta— 1 

*  ■■■■ 

*—  ■ 

hi 

Z 

hu  (fu)— 2 

a—  —  •  • 

hu  (fu) 

s 

•  •  • 

ra— 3 

■  ■  «  —  

•  a  » 

mi 

M 

yo— 4 
1—5 

*  a  *  *   

r 

A 

•   

T 

mu— 6 
na — 7 

mu 

R 

•  —  • 

*    —  • 

na 

W 

ya-8 

.  

s 

V 

•  •  •  — 

ku— 9 

.    .    *  — 

o 

—  —  —  —  — 

re 
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c.  Following  is  a  list  of  auxiliary  signals  used  for  punctuation,  etc.: 
Period     __     

Parenthesis  (open) —  —  -  —  _  —  _  _  -  _  _    — .  —  — .  — 

Parenthesis  (closed)     

Long  sound    .  .  _ 

End  of  message   -  _  _    .  .  .  _  . 

Code  or  abbreviated  numerals  -   — 

Error — will  correct      

End  of  part  (interrogation)    .  . 

End  of  transmission     _  .  _ 

d.  Following  is  a  list  of  some  of  the  abbreviations  and  procedure 
signals: — 


U-  8.  Opr.  writes 


AHR 

AS  

ASMN 

AWK 

DQ 


EEEEEEEE 
EA 
GT 


GW 

AR 
K  

KAS 


LAR 
LARM 

LARMU 


LART 
MM  AH 

M  

RWNI 


MRMW 
MHR 

UR 
UY 

UD 


Morse 


•  •  •  • 


•  •  •  —  •  —  •  — 


•  —  •  — 


i  nu  na 
o 

o  so 
te  wife 
ho  ne 


hei 
ri  mu 

ri  ya 

i  na 
wa 

sa  ra 

kan 
kan  yo 

kan  hi 

kan  mu 
kon 

yo 

na  se  (na  ze) 
na 

si  a  (shi  a) 
si  na  (shi  na) 
u  na 
u  ke 

u  ho 


Meaning 


Here  is  a  message. 
(I  shall  continue 
transmission.) 

Wait. 

Send  slower. 
Switch  to  telephone. 

Break  sign.  (Body 
of  message  fol- 
lows.) 

Error. 

Close  station. 

Government  tele- 
gram. 

Will  use  abbrevia- 
tions or  code. 

No,  negative. 

Go  ahead. 

Repeat  entire  mes- 
sage. (Will  re- 
peat.) 

Readability. 

Good  readability, 

can  read. 
Poor  readability, 

cannot  read. 
Cannot  hear. 

Jamming,  interfer- 
ence, static. 
Local. 

Why. 

Understood,  re- 
ceived. 
I  have  traffic. 

I  have  no  traffic. 

Urgent. 

I  have  a  message 

for  you. 
Interrogation. 
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U.  8.  Opr.  writes 

Morse                  ,  Kana 



Meaning 

UMM 
VE 

x 

MMR 
ZW 

TL 

www  w 

—  —             •  * 

u  ko 
ma 

yo  si  (yo  shi) 
hu  ya  (fu  ya) 

hu  hu  (fu  fu) 

Receiver. 

End  of  message. 

Relay  message- 
Yes,  affirmative. 
Transmission  is  not 
clear. 

Code   signal  is  not 
clear. 

fk  Russian  Morse  characters.— 


H 

uaian  let 

■ 

Ramp 

stgnaUn 

Inter- 
national 

>1  OF  M 

,  characters 

Print 

Script 

Transmitted 
by  radio  as: 

-  Means  in 

mm           mm  —   mmr     m     mm  —  —  ■  i        mrmr  mr 

'  English* 

Pronounced  in  English 

as: 

A 
A 

A 

•  ,  WwWM 

A 
A 

A 
A 

B 

w7 

m^mm  AAA 
*****     V      V  V 

B 

B 

b  (bar) 

B 

% 

4- 

•   mwmm  mmm> 

w 

V 

v  (vice)  * 

r 

«V 

G 

G 

g  (get) 

R 

—  i  • 

D 

D 

d  (day) 

K 

e 

e 

E 

E 

yfi  (yet) 

He 

V 

z 

— 

ZH 

z 

zh,  s  (pleasure) 
*_(zero) 

11 

2 

*  • 

I 

I 

ye,  ee  (meet) 

n 

M 

■a 

•   mvmwm  w^m  mmmm 

J 

I 

y  (boy) 

K 

• 

■ 

mwmm   •  — 

K 

K 

k  (Kate) 

JI 

; .  — . . 

L 

L 

1  (lamp) 

M 

Wf  » 

H 

H 

wmm  — 

*  • 

M 
N 

M 
N 

m  (might) 
n  (nine^ 

r\ 
\j 

KJ 

o  \0T)  tnever*  on  ^ 

n 

71 

ft  —  —  • 

P 

P 

mm 

p  (pipe) 

p 

P 
C 

* 

R 

R 

t  (rose) 

c 

•    •  f 

I 

S 

8  (Site) 

T 

T 

T 

t  (time) 

y 

% 

U 

U 

oo  (boot) 

o 

•      *     —  - 

F 

F 

f  (fine)' 

X 

•      •  * 

H 

KH 

h  (hard) 

U 

& 

.                      »     —  * 

C 

TS 

i  (German  zu,  or  ts) 

m 

CH 

ch  (church) 

III 

MM 

SH 

sh  (short) 

m 

Q 

SH  CH* 

sh  (longer  as  if  fol- 
lowed by  y).. 

AC 

(*> 

—(Hard    sign,  used 

after  consonant  to 

separate  vowel). 

LI 

Y 

I 

i  (writ)-' 

h 

—    •   •  — > 

X 

(*) 

— (Soft  sign,  used  aftei 

consonant  to  soften 
it  as  if  using  y  aftei 

it). 

K) 

1U 

YU 

u  (use) 

a 

4  

*  * 

Al 

YA 

ya  (yard) 

3 

 s- 

E 

6  (met) 

•Pronunciation  sign  only. 
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Arabic  Morse  characters. — 

I     ft  •            0  >  —  ••    <-r*  b  —         <^  t 

th  •  &  j  ••••     C  h  i  kh 

^  d  ••    J  dh  *— •      J  r  •  J>  z 

C/"  s  — —  cr*  sh  — ••—  </»  s  u"  d 

is   t  —  Jo  z  .— —  t  *  •    t  gh 

.    o  f  ._  q  —  k  — •    J  I 

f  m  — •      c>  n  ••— *  h     •  j  w. q 

«->  y.T  TL  5706 
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INDEX 

Paragraph  Page 

Arabic  Military  Morse  characters...   App.  VII  68 


An 
0* 

  18 

11 

23 

Character  sound  

 .  . . 

  11 

5 

  App.  V 

62 

OA 

OR 

2b 

Collation  

 ______ — 

-_3;  App.  IV 

2, 

60 

^1  _  _  1  *   

o 
0 

■ 

1        J   i  r  ■  T  i  ■   i  i  ■   r  b  t't  i  k 

7 

1A-     \  r   i»  TV 

10;  App.  1 V 

4, 

fin 

4 

O,   AnTv  TT 

51 

1  11  t              ■  i '    ^  i  rf  n  f  i  1  c1 

Ann  TT 

OX 

Dit   

3;  App.  II 

2, 

51 

\  <-    ,  TT 

51 

ueneral  ciaswncation  test   

  App.  V 

fi9 

A  .  . .  TT 

01 

a cu  arm 

25 

53 

Guide  keys  

-  —  .....  —  ... 

....   App.  Ill 

xiana  key  —  ......... 

.......  *0 

on 

4;  App.  Ill 

3, 

53 

1      ■           +     A   *i   \  _.     it     V   T                  r   -.     /i     1                   1     I      ,—      »     -      —k            i  \   V-v  i- t     mi      r »   +     /     l   »■  n 

A  If 

51 

Japanese  Military  Morse  characters- 

...    App.  VII 

68 

[   4                .     »     -             |   ■      r     J     1   M     |f  •      r     T     L     [     b     T     1     T                   fll   1     .  ■< 

9^ 

Key  adjustment,  hand  key  

25 

iy 

Keyboard  chart    



  25 

.  11;  App.  Ill 

19 
5, 

53 

O  1 

Z  1  p 

90 

25,  26,  27 

1  Q 

19, 

£l,  ^- 

12-16,  18-22;  App.  VI 

5, 

1  1,  DO 

Lettering  proficiency  charts  

 App.  VI 

65 

Patience  ........  .....  .....  ....... 

  8 

3 

  11 

e 
0 

  9 

4 

App.  II 

ol 

Practice    

  6 

o 

o 

Printing  

  12-16,  18-22;  App.  VI 

5, 

11,85 

  App.  V 

62 
50 

Prosigns  

  App.  I 

  App.  V 

62 

11 

  27 

22 

Russian  Military  Morse  characters.. 

.  App.  VII 
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j  Af  AffA  Oil 

Pure 

£%f*  ATI  Hill  AVI  ATI  pH  AMfcAfMlV 
ouailullia>  tail  ^uaiol/M;ia.  —  - 

A  TlTl       1  1 

23 

HI  in 

Ann  IV 

60 
2  22,  51 

Ann  II 

JS1 

U  1 

Stippi  a!  phftrftptprs 

Ann  IT 

Rl 

ox 

93 

17 

Tone 

Add  IV 

60 

Tape  method  

  11 — 10 

5 

Time  units  

    3,  27;  App.  II 

2,  22,  51 

Typing   

  App.  Ill 

53 

Uniform    

  App.  V 

62 

[A.  0.  062.11  (3-26-43).] 

By  order  op  the  Secretary  of  War: 

G.  C.  MARSHALL, 

Chief  of  Staff. 

Official: 

J.  A.  ULIO, 

Major  General) 

The  Adjutant  General. 

Distribution: 

B  (2);R1,  2,  4-7,  17,  18,  44  (6);Bn  1,  11  (5),  18  (2),  19  (3); 
IC  2-7,  17,  19,  44  (3),  11  (10). 

(For  explanation  of  symbols  see  FM  21-6.) 
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